
689APBN • Vol. 11 • No. 11 • 2007

www.asiabiotech.com Special Feature

Introduction

Brazil is the largest country in Latin America covering a territory of  
8,514,876.599 km² that lies between central South America and the Atlantic 
Ocean. Brazil is named after the plant pau-brasil (Caesalpinia echinata L.), a 
member of the Caesalpiniaceae family which was used in the past to obtain 
a dye-stuff known as “brasiline” (Goncalves De Lima et al., 1961).  Due 
to Brazil’s varied geographical environment ranging from the Amazonian 
rainforests to the dry semi-arid hinterland known to the Indians as the 
“Caatinga” (Anon1 1978), the country is botanically rich with 40 000–60 000 
vegetal species (Jorge et al., 2004). The five major biomes of Brazil include the 
Amazon rain forests that cloak an area larger than western Europe, Cerrado 
brushlands the home of the Krahô Indians, the Mata Atlântica rain forest, 
the Pantanal wetlands and the Caatinga semi arid desert (Giorgetti et al., 
2007). With the exception of the Amazon forests, there is a huge paucity of 
documented studies on the medicinal plants concerning other biomes such 
as the Mata Atlantica, the Pantanal, (Di Stasi et al., 2002) and especially the 
Caatinga and the Cerrado (Almeida et al., 2006). Historians believe that it 
was the richness of the flora and the highly prized wood from the forests of 
Brazil that had played a central role in enticing the early explorers to its shore 
(De Mello 1980). In Brazil, an ancient tradition where plants are looked upon 
as divine sources of healing still exists especially among the different ethnic 
groups like the Tupis in the north and the Guaranis in the south that inhabit the 
Amazon rain forests. Bertoni, a 19th century botanist held strong convictions 
that the wild Guaranis had a better knowledge of plants compared to that of 
the Europeans of the 16th century (Marini-Bettòlo 1977). Perhaps one way or 
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another, many of us have been acquainted with the term “curare” coined by 
Margraff in 1648 which was originally used by different forest tribes from the 
French Guiana to the Mato Grosso, as an arrow poison, that paralyzed the 
skeletal muscles by blocking the effects of acetylcholine at the neuromuscular 
junction of the victim (Stejskal 2005). Arrow tips carrying this poison brought 
death to many Spanish soldiers who ventured out to explore and conquer 
Central and South America. Today, in the civilized world, among other uses, 
curare is used as an adjunct to general anesthesia (Stejskal 2005).  

The healers in Brazil who practice the Indian traditional medicine are known 
as the pajés or the shamans. Pajés cultivate their own medicinal herbs, hold 
dancing and chanting rituals and enter into a trance like state to seek the 
support of benign spirits to exorcize the malevolent ones and drive away 
diseases (Finger 2003). The practice of the pajés amongst the Amayura tribe 
of the Alto Xingu in Mato Grosso have been reported by Carod-Artal and 
Vazquez-Cabrera (2001). Amongst the early publications on the plants of 
Brazil include the one written by the Bavarian von Martius entitled “Systema 
Materiae Medicae Vegetabilis Brasiliensis Vegetabilis Brasiliensis” which 
describes 470 plants belonging to 236 different types with commentaries on 
the therapeutic value of the medicinal plants (De Mello 1980). Other notable 
books on the medicinal plants of Brazil that have survived the ravages of time, 
include the (a) Notícia do Brasil (1587) Sousa, G.S. Brasiliensia Documenta. 
Volume VII, Sao Paolo,1974 (b) “Zoobiblion” (Livro de Animais do Brasil, 
1654 Wagener, Z. Brasiliensia Documenta, Volume IV,1964, (c) Plantas 
Fluminenses Descritas por Frei Veloso (1741–1811), Veloso, J.M.C. Separata 
de Anais da Biblioteca Nacional Volume 96. Rio de Janeiro, 1976 (d) Plantas 
Medicinais do Brasil (1801-1812), Gomes, B.A. Brasiliensia Documenta, 
Volume V, Sao Paulo,1972. (e) Viagem pelo Brasil (1817-1820) Spix and 
Martius, Volume III, Editora Melhoramentos, Sao Paulo,1976 (f) Natureza, 
Doencas, Medicinia e Remedios dos Indios Brasileiros (1844) Martius, 
Companhia Editorial Nacional, Sao Paulo,1939 (Giorgetti et al., 2007). 

In this article, we have presented the medical properties of some medicinal 
plants from Brazil that are used as traditional medicine.  

Medicinal Plants

Anacardium occidentale or Cashew is known as “Caju” (the fruit) in Brazil 
and the word is of Portuguese origin. Anacardium occidentale belongs to 
the family Anacardiaceae and the tree is native to Northeastern Brazil but 
is presently cultivated in many regions of the world that harbor a tropical 
climate (Konan and Bacchi 2007), such as East Africa, India and Vietnam 
(Santos et al., 2007). The Portuguese took the cashew tree to East Africa and 
India sometime around 1750, which then spread to Sri Lanka and Malaysia 
(Maia et al., 2000). Anacardium occidentale is an important crop of Brazil, 
occupying an estimated area of 700 000 ha (Oliveira et al., 2006) and almost 
96% of the cashew cultivation is located in the northeast region (Sousa de 
Brito 2007). Brazil is the major exporter of cashew nut to the world, with 
annual sales ranging from US$ 140 million to US$ 160 million (Oliveira et 
al., 2006). 
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“Cajueiro” is a small evergreen tree with irregularly shaped trunk with a 
height of 10-12 m (Kamtchouing et al., 1998). The leaves are spirally arranged, 
leathery in texture, elliptic to obovate in shape with a smooth margin. The 
flowers are small and bears five slender, acute petals, produced in a panicle 
and are pale green initially but changes to a reddish hue with maturity. The 
cashew apple is a pseudo-fruit (edible part of the tree connecting the fruit) 
formed by an enlarged peduncle, whilst the true fruit (cashew nut) is the 
kidney-shaped (reniform) achene, measuring 3 cm in length and possessing 
a hard gray-green pericarp (Vaughan and Geissler 1997). The peduncle is 
of high nutrient quality and includes tannins, mineral salts, organic acids, 
carbohydrates (FAO 1986) as well as vitamin C, that averages to 200 mg/100 
g of juice which is four times higher than that of orange juice (Menezes and 
Alves 1995). Vitamin C is crucial for hydroxylation processes, corticoid and 
catecolamine biosynthesis, as well as blood and bone formation (Assunção 
and Mercadante 2003). 

The antimicrobial property of Anacardium occidentale has been extensively 
made use of in the traditional folk medicine of South America where 
decoctions prepared from the leaves of the cashew tree are used to treat 
various diseases including ulcers (Taylor 2005) such as ulcers of the 
mouth, throat problems and gastrointestinal disorders (acute gastritis and 
diarrhea) (Akinpelu, 2001; Gonçalves et al., 2005; Kudi et al., 1999). The 
cardiovascular effects of the aqueous extract from cashew leaves on the 
arterial blood pressure of rabbits, have been documented, which was found 
to be significantly reduced by 89% on treatment with the extract (Tchikaya 
et al., 2003). The leaves of the cashew tree are known to contain two main 
chemical groups viz. the flavonoids such as quercetin-3-O-rhamnoside, 
kaempferol-3-O-methyl-ether, myricetin-3-O-rhamnoside and kaempferol-
3-O-rhamnoside as well as tannins (Konan et al., 2007). Studies have also 
revealed that extracts prepared from the cashew bark are known to inhibit 
skin cancer, the cause of which has been attributed by Franca et al. (1996) 
to the presence of tannins and flavonoids. The Caiçara fishermen of coastal 
Brazil use the bark of the plant to treat hemorrhoids and severe diarrhea 
(Di Stasi and Hiruma-Lima 2002), the Pataxó Indians use it to treat lower 
extremity pains and skin injury (Thomas 2001) while the Xucuru Indians 
value the bark for its anti-inflammatory properties (Silva and Andrade 1998). 
Apart from South America, use of Anacardium occidentale for the treatment 
of inflammatory conditions such as arthritis has also been reported from 
Africa (Iwu 1993; Oliver-Bever 1986). 

In addition to hydrolysable tannins (Pillai et al., 1963), epicatechin and 
catechin are also among the major polyphenols present in the reddish 
brown testa that covers the kernel of the cashew nut (Mathew and Parpia 
1970). Due to the presence of these polyphenols, the ethanolic extract of 
cashew skin has been reported to exhibit significant antioxidant activity by 
Kamath and Rajini (2007). Kamtchouing et al. (1998) have demonstrated the 
protective effect of Anacardium occidentale extract against streptozotocin 
(STZ)-induced diabetes in rats, the effect of which was attributed to the 
presence of glucose and epicatechin in the plant extract. Antidiabetic 
activity of Anacardium occidentale stem-bark in fructose-diabetic rats have 
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been reported by Olatunji et al. (2005). The exuded gum from Anacardium 
occidentale is a heteropolysaccharide that is synthesized in the epithelial cells 
bordering the gum ducts and usually used as a substitute for gum arabic in 
pharmaceutical uses (de Paula and Rodrigues 1995). The constituents of the 
gum has been reported to contain galactose (72–73%), glucose (11–14%), 
arabinose (4.6–5%), rhamnose (3.2–4%) and glucuronic acid (4.7–6.3%) (de 
Paula and Rodrigues 1995; de Paula et al., 1998). Marques et al., (1992) has 
reported on the antimicrobial and insecticidal properties of the gum. 

Bertholletia excelsa or the Brazil nut tree or “Castanhero-do-pará”  (Giorgetti 
et al., 2007) is a member of the Lecythidaceae family and is regarded among 
one of the most economically successful non-timber forest products (NTFPs) 
in Brazil (Wadt et al., 2005). Bertholletia excelsa is a canopy emergent tree 
scattered throughout the Amazon basin and is known to attain a height 
of 30–50 m (Mori and Prance 1990). The tree is usually distributed in the 
‘tierra firma’ (non-flooded) parts of the forest, i.e. in sites that experiences 
about two months of dry season, an annual rainfall of 1400–2800 mm, 
and an annual mean temperature of 24.3–27.2°C (Mori and Prance 1990). 
The Brazil nut tree has been ranked as the 8th most productive nut tree 
besides almond, walnut, cashew, hazelnut, chestnut, pistachio, pecan, and 
macadamia (Rodrigues et al., 2005). Brazil nuts are very high in selenium 
content however the selenium content of the nuts is highly dependent on 
the amount of the trace element present in the soil (Dumont et al., 2006). 
Dietary selenium and Brazil nuts have been associated with protection 
against tumor development in laboratory animal studies (Chang et al., 1995). 
Selenium is known to induce a cytotoxic effect on tumor cells (Alaejos et al., 
2000; Mugesh et al., 2001). From a study by Caffrey and Frenkel (1991) it 
was apparent that brief exposure of HeLa cells to micromolar concentrations 
of selenite exhibited significant inhibition in tumor cell colony formation. 
Other than anticancer properties, selenium is an essential trace element 
required by the body for cell metabolism as a component of glutathione 
peroxidase an antioxidant enzyme (Arsenyan et al., 2003) and hence has 
the ability to protect the cells against detrimental effects of free radicals. The 
fruit from the plant is mostly used as a part of traditional medicine by the 
Amazonian river dwellers to treat anemia (Amorozo and Gély 1988) whilst 
both the bark and the fruit are used by the Amazonian river-dwellers and 
the rubber-tappers for the treatment of gastrointestinal disturbances, fever, 
liver and colic problems, dysentery and as a body strengthener (Ming 1995; 
Rodrigues 2005). 

Chagas’ disease caused by the flagellate protozoan Trypanosoma cruzi affects 
more than 18 million people in Latin America with a high annual death toll 
of approximately 400,000 deaths (Chiari et al., 1991: WHO 1993). Blood 
transfusion-transmitted Chagas disease is a frequent case in Central and South 
America and the annual incidence in Brazil alone is about 20,000 cases. 
The only trypanosomicidal agent without major side effects available is a 
triarylmethane dye known as crystal violet, (Chiari et al., 1991), however 
this dye suffers from the disadvantage of coloring and staining the patient’s 
blood and tissue and is thus avoided by the physicians for the routine 
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treatment of blood (Brener 1982; Docampo and Moreno 1985). Therefore it 
was considered imperative that a prophylactic therapeutic drug or a natural 
antiprotozoal agent harboring trypanocidal activity be found, in order to 
eradicate Chagas’ disease. A study carried out by Campos et al. (2005) 
showed that acetone and methanol extracts prepared from the stem barks of 
Bertholletia excelsa exhibited significant in vitro trypanocidal activity against 
the trypomastigote form of Trypanosoma cruzi. The juice from the fruit is 
popularly used to treat hepatitis whilst the tea prepared with stem barks has 
also been deemed potent as an antimalarial agent (Vieira 1992).

Bixa orellana belongs to the family Bixaceae and is known as the annatto 
plant, “urucum” in Portuguese and more quaintly as the “Lipstick tree” 
because some of the Amazonian Indians use the vitamin C containing dye 
prepared from the plant to paint their bodies and the woman use it color 
their lips. It is a small 2 – 5 m high, evergreen tree (also considered as a 
tropical shrub) native to the rain forests of Central and Southern America 
and widespread among the tropics (Perry 1980). Bixa orellana is named in 
the honour of Francisco de Orellana, the Conquistador who first explored 
the Amazon River in 1541 (Preston and Rickard 1980). The tree bears 
attractive pink or white flowers and a burr like pod containing 10 - 50 seeds 
with a thin layer of soft, slightly sticky vermilion pulp (Preston and Rickard 
1980) that yields ‘annatto’ a natural reddish-yellow extract (Ribeiro et al., 
2005). “Annatto” is widely used as a colorant in the food, cosmetic and 
pharmaceutical industries (Massarani et al., 1992). The two main annatto 
colorant substances presented in extracts are the bixin, an oil-soluble 
carotenoid (Carvalho and Hein 1989) and the norbixin a water-soluble bixin 
hydrolyzed derivative (Bautista et al., 2004). Bixa orellana is categorized as 
an adaptogen and the seeds are used widely in traditional medicine, either 
in the form of a powder or prepared into syrup and used as a tonic, a fortifier 
and as an aphrodisiac (Mendes and Carlini 2007). Besides being valued for 
its adaptogenic properties and an effective gastrointestinal tonic, the seeds of 
Bixa orellana are also used for the treatment of fevers, heartburn and asthma, 
as an aid in easing constipation (purgative), (Lorenzi and Matos 2002) as a 
gargle for sore throats, as an anti-pruritic and for treatment of buccal tumours 
and gonorrhea (Burkill 1985; Cáceres et al., 1995; Pamplona-Roger 1998). 
Cáceres et al. (1995) found that amongst the 46 plants of American origin 
that were screened for in vitro activity against Neisseria gonorrhoeae (a 
bacterium responsible for gonorrhea), extract from the leaves of Bixa orellana 
was considerably active against the bacterium, thereby indicating the benefit 
of the plant in the control of gonorrhea. Besides treatment of gonorrhea the 
leaves are also used for oral hygiene and as an antiemetic (Burkill 1985; 
Cáceres et al., 1995; Pamplona-Roger 1998). In another study, Fleischer 
et al. (2003) revealed that the ethanolic extracts of the leaves and seeds of 
Bixa orellana exhibited considerable antimicrobial activity against both the 
Gram-positive and Gram-negative bacteria (Bacillus subtilis, Staphylococcus 
aureus, Streptococcus pyogenes, Salmonella typhi, Pseudomonas aeruginosa 
and Escherichia coli) as well as against the yeast-like fungus Candida 
albicans. The activity appeared to be more pronounced in the use of leaf 
extract thereby indicating the benefits of Bixa orellana in traditional medicine 
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particularly as a gargle for sore throats and oral hygiene. In a study carried 
out by Otero et al. (2000), twelve out of 74 ethanolic extracts of plants used 
by traditional healers for snakebites in the northwest region of Colombia, 
were active against the lethal effect of Bothrops atrox (an Amazonian snake) 
venom when they were i.p. (intraperitoneal) injected into mice (18–20 g). 
Extract prepared from the leaves and the branches of Bixa orellana were 
among the 12 plants that were used in the study and the results showed that 
the extracts from the plant exhibited partial protection of mice with a mean 
survival rate varying from 45% to 80 % at 48 hours. According to Gowda 
(1997) Phospholipase A2 (PLA2) enzymes are important constituents of snake 
venoms with the capability to initiate several pharmacological effects such as 
neurotoxic, myotoxic, cardiotoxic, anticoagulant, hemorrhagic, hemolytic, 
edema-inducing, convulsant, hypotensive and platelet aggregation activities. 
However, some of the constituents of plants have the ability to bind to these 
proteins and inhibit both the enzymatic activity and the catalytic activity 
of the PLA2 present in the venom (Gowda 1997; Melo and Ownby 1999). 
Thus from the study it was concluded by Otero et al. (2000), that some of 
the plants including Bixa orellana had the ability to bring about an in vitro 
neutralizing effect (either absolute or partial) against the indirect hemolytic 
activity of Bothrops atrox venom, through inhibition of PLA2 enzymes. 

Genipa americana is a fruit-tree species belonging to the family Rubiaceae 
and is distributed in the neotropical forests extending from Mexico to the 
north of Argentina (Carvalho 1994; Lorenzi 1992). In Brazil, it is known as 
“Jenipapo” (Mendes and Carlini 2007). The tree is tail and erect with a slender 
trunk and spreading branches with height ranging between 60–110 feet. The 
leaves are abundant, deciduous, short-petioled, opposite and clustered at the 
branch tips. The flowers are pale-yellow or white in colour, tubular in shape 
and possess five petals that are borne in short, branched, terminal clusters. 
The fruits are 9–15 cm long, elliptic or rounded-oval in shape tapering 
briefly at the stem with a short hollow tube at the apex (Anon 2 1999).  In 
Brazil, the fruits are highly valued because of their richness in iron and are 
either consumed raw or in the processed forms, such as candies, jellies 
and liqueurs (Mielke et al., 2003). The fruit is also popular as a source of 
beverages (Ueda and Iwahashi 1991). In traditional medicine, the ripe fruits 
are used as a treatment for anemia, asthma and diarrhea (Mielke et al., 2003) 
however there are very little documented studies on its medicinal properties 
compared to other Brazilian plants. Genipa americana contains geniposide 
(Djerassi et al., 1960) and geniposidic acid (Kasahara 1986) in the fruits 
and geniposidic acid (Kasahara 1986) in the leaves and on callus induction 
the plant synthesizes tarennoside, (Heyne 1950) geniposidic acid (Kasahara 
1986) and gardenoside (Djerassi et al., 1961) at high levels. Geniposide, is a 
major iridoid glycoside present in many plants including the Gardenia fruit 
in which it was shown to inhibit 5-lipoxygenase (Nishizawa et al., 1988) 
thereby displaying its potency in antiasthma therapy. Although the ripe fruits 
of Genipa americana are generally used for the treatment of asthma, no such 
studies have been documented for this plant. Moreover many geniposide 
containing plants have also been attributed with antitumor activity although 
such studies have not been carried out in Genipa americana. The plant is 
considered as an adaptogen in Brazil and hence used as a tonic and a fortifier 
as well as an aphrodisiac (Mendes and Carlini 2007). 
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Hymenaea courbaril is known by many names such as stinking toe, “Jatobá” 
as well as the Kerosene tree because of its strong odor. The deciduous tree 
belongs to the family Fabaceae (Caesalpiniaceae) and is widely distributed in 
the Caribbean and the Amazon basin (Jayaprakasham et al., 2007), especially 
in the Brazilian forests (Lima et al., 1995) and in Venezuela (Clamens et al., 
2000). The tree is tall and straight, with unbuttressed trunk and the leaves are 
alternate, compound, bearing two asymmetric leaflets (Anon 3 2007). The 
bark, resin and leaves of the tree are used for the treatment of arthritis, asthma, 
bronchitis and rheumatism (Jayaprakasham et al., 2007). The resin (known as 
“Brazil copal”) is generally secreted into the rounded pockets found in the 
parenchyma cells lining of the leaves, floral parts and young stems (Martin et 
al., 1972) and are a rich source of diterpene carboxylic acids (Jayaprakasham 
et al., 2007). The resin of Hymenaea courbaril or the toasted leaves of Piper 
auritum are burned as incense by the Zapotecs of the Isthmus-Sierra (Oaxaca, 
Mexico) (Frei et al., 1998). Both the bark and the resin from the tree is used 
as a tonic, fortifier and an energizer as it can restore organic strength and 
counteract weakness in general (Mendes and Carlini 2007). Hymenaea 
courbaril is classified as an adaptogen or a resistogen — a term coined by 
N. Lazarev in the Soviet Union to classify plants and other substances that 
boost non-specific resistance of the body to protect it from stressful factors 
(Brekhman and Dardymov 1969). Adaptogens are believed to enhance the 
body’s capacity to respond to stressful stimuli, a behavior, akin to some stress 
mediators such as corticosteroids, catecholamines and nitric oxide (Panossian 
et al., 1999; Rege et al., 1999) and may act non-specifically as an antioxidant, 
immunomodulator, hypoglycemic as well as a hypocholesterolemic (Baranov 
1982; Davydov and Krikorian 2000; Panossian et al., 1999; Rege et al., 1999). 
Amongst the 15 known Hymenaea spp., only Hymenaea courbaril and 
Hymenaea martaina yield fruits (Lee and Langenheim 1975) that are about 
10–20 cm in length and 4–6 cm in diameter containing a powdery pulp or 
flour (Jayaprakasham et al., 2007). In a study carried out by Jayaprakasham 
et al., (2007), it was revealed that the edible portion of the fruit primarily 
contained about 25% of sucrose and 0.067% of linolenic acid, in addition 
to the terpenoids. Jayaprakasham et al., (2007) found that the presence 
of terpenoids contributed towards both specific COX-2 enzyme and lipid 
peroxidation inhibitory activities. The presence of linolenic acid in the fruit 
was also found to be a factor for COX enzyme inhibitory activity and was 
thus concluded that the fruits of Hymenaea courbaril had the potential of 
an anti-inflammatory agent and consumption of this fruit was deemed useful 
in alleviating some of the symptoms associated with inflammation. The two 
isoforms of Cyclooxygenase enzymes are Cyclooxygenase-1 (COX-1) and 
Cyclooxygenase-2 (COX-2). Both COX-2 and COX-2-derived prostaglandins 
are known to play a pivotal role in regulating inflammation and inflammatory 
pain (Wang and Dionne 2006). 

Ilex paraguariensis is a member of the family Aquifoliaceae and is locally 
known as “Erva-maté” or “Yerba-maté” (Mendes and Carlini 2007). The 
plant is native to regions with temperate climate and its natural occurrence 
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is restricted to Brazil, Paraguay, and Argentina (Anuário Brasileiro da erva-
mate 1999).  The genus Ilex includes over 400 species (Alikaridis, 1987), 
which belong to the so-called holly plant — popular examples being Ilex 
aquifolium (European or English holly), Ilex opaca (American holly), Ilex 
cornuta (Chinese holly) and Ilex cremata (Japanese holly) (Baisch et al., 
1998). Ilex paraguariensis is a small evergreen tree (also considered as a 
shrub) about 4–7 m in height. The leaves are dark green in color, elliptic to 
obovate and the size of the leaves may range from 2.5–13 cm in length and 
2–6.4 cm in width. The flowers occur in numerous small cymes and are 
usually 1–2 cm long (Wagner et al., 1999). The green or dried leaves and 
stemlets of Ilex paraguariensis are often used to prepare maté a type of tea or 
a nutrient beverage, widely consumed in several South American countries, 
particularly Argentina, Paraguay, Uruguay, and the southern states of Brazil 
(Bates et al., 2007). Preparation of maté from its aerial parts has made Ilex 
paraguariensis one of the most commercialized plant in South America (Filip 
et al., 2000). Maté is rich in xanthine, polyphenols and flavonoids, saponins 
as well as minerals such as potassium and magnesium (Deladino et al., 
2007; Gugliucci 1996; Schenkel et al., 1997) and is drunk for its acclaimed 
diuretic, anti-inflammatory and mild stimulant properties (Schinella et al., 
2000). The stimulatory effect of maté has been associated with the presence 
of methylxanthines, namely caffeine and theobromine (Rates 1999). Research 
has revealed that maté has a significant content of an important group of 
non-volatile compounds known as chlorogenic acids (CGA) (Clifford and 
Ramirez-Martinez 1990). However it is also noteworthy that some of the 
therapeutic properties of plants like Ilex paraguariensis can be attributed to 
the high content of caffeoyl-derivaties the plant may possess because Caffeic 
acid and its derivatives have been known to exhibit antioxidant properties 
in both biological and chemical systems (Kerry and Rice-Evans 1999; Kono 
et al., 1997; Nardini et al., 1997). Therefore there is a possibility that a 
nutrient beverage like maté prepared from Ilex paraguariensis can act as a 
benign source, in providing antioxidants to the body through the supply of 
caffeoyl-derivatives and other polyphenols (Filip et al., 2000). Besides the 
preparation of mate, Ilex paraguariensis is widely used in the South American 
folk medicine for the treatment of gastrointestinal disorders as an eupeptic, 
and as choleretic drugs (Alonso Paz et al., 1992; Gorzalczany et al., 2001), 
for treatment of arthritis, liver diseases, headache, rheumatism and obesity 
(Filip et al., 2000). Dickel et al. (2007) has presented preclinical data from 
seven plants including Ilex paraguariensis that indicate a potential role of 
the plant in controlling certain conditions associated with obesity, such as 
hyperlipidemia. Ilex paraguariensis is considered as an adaptogen because 
the plant can enhance the physical resistance of the body and its ability to 
counteract stress (Mendes and Carlini 2007) and as mentioned earlier the 
plant also has the ability to alleviate mental and physical fatigue due to 
the presence of xanthines such as caffeine and theobromine (Filip et al., 
1998). 

Maytenus ilicifolia is a member of the Celastraceae family and native to 
southern Brazil, Paraguay, Uruguay, and northern Argentina (Bruneton 
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1995). The Celastraceae family includes about 50 genus and 800 species 
that are distributed in tropical and subtropical regions (Cronquist 1981) The 
genus Maytenus Molina mostly include woody and shrubby species that are 
basically used in traditional medicine or investigated for its phytochemical 
and pharmacological purposes, some very good examples from the genus 
include Maytenus aquifolium Mart. (Corsino et al., 2000), Maytenus 
chuchuhuasha Raymond-Hamet et Colas (Shirota et al., 1994; Shirota et al., 
1998), Maytenus evonymoides Reiss. (Pullen et al., 2003) Maytenus hookeri 
Loes. (Lu et al., 2002) Maytenus. macrocarpa (Ruiz et Pav.) Briq. (Chavez 
et al., 1998), Maytenus robusta Reiss. (Niero et al., 2001) and Maytenus 
senegalensis (Lam.) Exell. (Gessler et al., 1994; El Tahir et al., 1999; Hussein 
et al., 1999a; Hussein et al., 1999b). 

Maytenus ilicifolia is a small medicinal evergreen shrub that grows to a height 
of five meters bearing leaves and berries that resemble holly and is commonly 
known as “espinheira santa” (holy spine), “cancerosa”, “cangorosa”, 
“maiteno” and “espinheira divina” (divine spine) (Cordeiro et al., 2006). 
The plant is widely used as a traditional medicine in many countries of 
South America as a remedy for fertility control for e.g. infusion prepared 
from the leaves of the plant is used by the rural and indigenous populations 
of Paraguay as a contraceptive and an emmenagogue (Arenas and Azorero 
1977). In Argentina, the plant is used as an abortive, an emmenagogue 
and an anticancer agent (Arenas and Azorero, 1977; Martinez-Crovetto 
1987) whilst in Brazil the plant serves both as a contraceptive and an 
abortifacient (especially in southern Brazil) as well as a remedy against 
gastric disorders (Carlini 1988; Cruz 1982). In a study conducted by 
Montanari and Bevilacqua, 2002, for the verification of Maytenus ilicifolia 
as an abortifacient, lyophilized hydroalcoholic extract of its leaves was 
administered orally at a dose of 1000 mg/kg/day to mice between the first 
and third day of pregnancy (DOP), between the forth and sixth DOP, or 
between the seventh and ninth DOP. The study revealed that the extract 
caused a preimplantation embryonic loss, but had no effect on implantation 
or organogenesis. On the same token, with respect to male fertility, a study 
carried out by Montanari et al. (1998) on the effects of ethanolic extract of 
Maytenus ilicifolia Mart.ex. Reiss leaves on spermatogenesis in adult male 
Swiss albino mice revealed that the leaves did not contain substances that 
could lead to the arrest of spermatogenesis. 

Tea known as “abafado” is prepared from the fresh or dry leaves of Maytenus 
ilicifolia by pouring boiled water over them (Balbach 1980; Cruz 1982) and 
the tea leaves are applied to wounds and rashes as well as to treat skin cancer 
(Taylor 1996). The antiulcer effectiveness of Maytenus ilicifolia extracts have 
been experimentally proven through studies carried out by Ferreira et al. 
(2004) in isolated frog gastric mucosa. Jorge et al. (2004) showed that extracts 
prepared from Maytenus ilicifolia had the potential to inhibit nociception 
and formaldehyde-induced paw oedema in mice and carrageenin-induced 
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paw oedema in rats. Souza-Formigoni et al. (1991) used boiling water extract 
of equal proportions of Maytenus aquifolium and Maytenus ilicifolia leaves 
against ulcer lesions induced by indomethacin and cold-restraint stress in 
rats and found that both the oral and intraperitoneal administration of the 
extract had a potent antiulcerogenic effect against both types of ulcers. From 
a study conducted by Vellosa et al. (2006), it was apparent that the crude 
ethanolic extract of Maytenus ilicifolia had a powerful antioxidant potential 
due to the presence of polyphenols and flavonoids that are important for 
free radical scavenging action. Vellosa et al. (2006) also concluded that 
apart from scavenging action, free radicals and reactive oxygen species are 
involved in a variety of pathological events like diabetes, cancer and aging. 
The presence of following chemicals have been revealed in the plant viz. 
maytenin and pristimerine (de Lima et al., 1971; Pereira and Borges 1960), 
flavonoid glycosides (Leite et al., 2001), an arabinogalactan (Cipriani et al., 
2004, catechin and epicatechin (Soares et al., 2004), and triterpenes (Shirota 
et al., 1994), as well as the new triterpenoids maytefolins A–C (1–3) and 
uvaol-3-caffeate (4) (Ohsaki et al., 2004) in both leaves and roots of Maytenus 
ilicifolia. The plant is also categorized as an adoptogen and hence can be 
used as a tonic to counteract asthenia (Mendes and Carlini 2007). 

Ptychopetalum olacoides found in the northern and northeastern parts 
of Brazil belongs to the family Olacaceae (Mendes and Carlini 2007), 
and has been traditionally used by Amazonian communities as a “nerve 
tonic” (Elisabetsky and Siqueira 1998). Alcoholic infusions prepared from 
Ptychopetalum olacoides known as “muirapuama” and “marapuama” are 
widely consumed in the Amazon as a treatment for central nervous system 
(CNS)-related conditions for e.g. by people recuperating from conditions 
associated with damage of the CNS (such as stroke) (Siqueira et al., 2004) 
or to cope high stress (Elisabetsky 1987; Grenand et al., 1987; Siqueira 
et al., 1998). Ptychopetalum olacoides is believed to be endowed with 
the potential of a “brain tonic” because it can bring about the recovery of 
cognitive and motor deficits after brain injuries (such as stroke), as well as 
enhance cognitive functions, such as alertness and memory, in the elderly 
(Siqueira et al., 2004). Cognitive impairment during normal aging as well 
as in neurodegenerative diseases such as Alzheimer’s disease is associated 
with the degeneration of the basal forebrain cholinergic neurons and one 
possible strategy for the enhancement of brain cholinergic activity is the 
use of acetylcholinesterase inhibitors (AChEIs) (Siqueira et al., 2003). Novel 
acetylcholinesterase inhibitors such as donepezil and huperazine, have been 
made available in the European market (Rogers and Friedhoff 1996; Sugimoto 
et al., 1992), however there is a need of a natural and potent long-acting AChE 
inhibitor with fewer side effects in patients with Alzheimer’s disease (Siqueira 
et al., 2003). From a study carried out by Siqueira et al. (2003) it was evident 
that Ptychopetalum olacoides ethanol extract (POEE) had the potential to 
inhibit in vitro AChE activity significantly in a dose- and time-dependent 
manner in rat frontal cortex, hippocampus and striatum. This plant is also 
widely employed because of its aphrodisiac properties and has the ability 
to counteract impotence (Siqueira et al., 2007). A herbal infusion called 
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Catuama® prepared from crude ingredient extracts of four Brazilian plants 
viz. Paulinia cupana (“guarana”; Sapindaceae), Trichilia catigua (“catuaba”; 
Meliaceae), Ptychopetalum olacoides (“muirapuama”; Olacaceae) and 
Zingiber officinale (ginger; Zingiberaceae) is commercially available in Brazil 
and is used as a body stimulant, energetic tonic for relief from physical and 
mental fatigue and as a sexual stimulant (aphrodisiac) (Oliveira et al., 2005). 
Catuama® is administered orally sometimes on a long term basis and no 
adverse side effects from the use of this herbal infusion have been reported 
(Calixto and Cabrini 1997). Ptychopetalum olacoides is also considered as 
an adoptogen and therefore used as a remedy for asthenia and neurasthenia 
(Mendes and Carlini 2007) and have exhibited antioxidant properties both 
in vitro (Siqueira et al., 2002) and in vivo (Siqueira et al., 2007). 

Schinus terebinthifolius or the Brazilian pepper tree or “Aroeira” is a member 
of the Anacardiaceae family (Braga et al., 2007) and is considered as an 
aggressive weed in America especially in Florida (Medal et al., 1999). This 
perennial tree with drooping branch tips and spreading crown is native to 
Brazil, Paraguay and Argentina (Barkley 1957). The leaves are 3 – 12 inches 
long, alternate and pinnately compound, the fruits are pink to red in color 
with a round, berry-like appearance (hence known as peppercorn berries) 
and ripens in midwinter. The bark is initially smooth and gray-brown, but 
becomes irregularly furrowed with reddish brown splits and grayish ridges with 
maturity (Anon 4 2006). The parts of the plant that are used for ethnomedical 
purposes include the leaves and the stem bark. Studies have also shown 
that ethyl acetate extracts of pink peppercorns (containing triterpenoids) 
have the ability to inhibit secreted phosopholipase A2 (Jain et al., 1995). 
Phospholipase A2 is known to control a variety of processes including the 
mobilization of eicosanoids and the metabolism of phospholipids and thus 
the inhibitors of Phospholipase A2 once identified from natural sources 
could prove very useful in the control of inflammatory processes that are 
involved in rheumatoid arthritis, asthma and psoriasis (Waite 1987; Wong 
and Dennis 1990). According to Lorenzi and Matos (2002) the leaves and the 
stem bark of the plant is used to treat urinary disorders, bronchitis and other 
superior respiratory problems, hemorrhages as well as excessive and bloody 
menstruations. Use of herbal medicine in dentistry, in the treatment of oral 
plaque, gingivitis, periodontites and alveolitis (dry socket) is also becoming 
a major focus of research in Brazil (de Melo Júnior et al., 2002). The initial 
symptom of alveolitis appears 36 – 72 hours after tooth extraction with signs 
of inflammation, and the pain is usually beyond the control of analgesics 
(Jensen 1978). de Melo Júnior et al., (2002) screened the antimicrobial 
activity of ethanolic extracts prepared from 17 medicinal plants against the 
microorganisms isolated from alveolitis in rats. In vitro antibacterial tests 
showed that the extracts prepared from Schinus terebinthifolius were active 
against all gram-positive bacteria (Bacillus corineforme, Proteus vulgaris, 
Pseudomonas aeruginosa, Citrobacter freundii and Escherichia coli) and one 
gram-negative bacterium. The extract of Schinus terebinthifolius has also 
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displayed a good wound-healing activity by histological analysis. Studies by 
Xavier (1995) have shown that the plant has a potential for the treatment of 
stomatitis (inflammation of the mucous lining of mouth) and also possesses 
an anti-inflammatory effect allied with antihistamic action (de Melo Júnior 
et al., 2002). The antioxidant activity of extracts prepared from aerial parts 
of Schinus terebinthifolius has been described in a study conducted by 
Velázquez et al., (2003), with respect to its superoxide and DPPH radical 
scavenging activity. The essential oil of Schinus terebinthifolius has been 
found useful in the treatment of respiratory problems, mycosis and candidal 
infections (topical use), and the therapeutic property has been attributed to 
the high concentrations of monoterpenes present (Ferreira de Lima 2006). 
In a study carried out by Ferreira de Lima (2006), chemical analyses of the 
ethanolic extract of the stem bark of Schinus terebinthifolius revealed the 
presence of phenols, pentacyclic triterpenes and anthraquinones, whilst the 
hexane extract of the stem bark gave positive results for flavones, flavonoids 
and xanthones, free steroids, anthraquinones and pentacyclic triterpenes. 
The ethanolic extract of the leaves was found to be positive for phenols, 
flavones, flavonoids, xanthones and leucoanthocyanidins, flavanones and 
free steroids. Ferreira de Lima (2006) also found that the stem bark extract 
of the plant exhibited the highest anti-bacterial activity, particularly against 
the resistant strains of Staphylococcus aureus compared to that of the 
susceptible strain. 

Strychnos pseudoquina belonging to the family Loganiaceae is a native 
cinchona-like tree that grows in the Brazilian Savannah (Cerrado) (Santos 
et al., 2006) and is known as “Falsa-quina” in the local language (Mendes 
and Carlini 2007). There are about 200 plant species belonging to the genus 
Strychnos that are distributed throughout the tropical regions of the world 
(Philippe et al., 2004; Thongphasuk et al., 2003). The species belonging to 
this genus are not only known for their medicinal values but also for their 
powerful poisons some of which may occur as secondary metabolites (Santos 
et al., 2006). Perhaps the most potent of these poisons is strychnine, one 
of many indole alkaloids produced by plants of this genus (Philippe et al., 
2004; Thongphasuk et al., 2003). Strychnine is used chiefly in poison baits 
for rodents and birds (Barrueto 2005). Strychnos pseudoquina is popularly 
used in traditional medicine for the treatment of hepatic diseases and as a 
bitter folk medicine against stomach diseases (Correa 1926) as well as to 
treat fevers (febrifuge) and malaria (Andrade-Neto et al., 2003). Strychnos 
pseudoquina has been investigated by da Silva et al. (2005) for its ability 
to protect the gastric mucosa against injuries caused by nonsteroidal anti-
inflammatory drugs (piroxicam) and a necrotizing agent (HCl/EtOH) in 
mice. From the study, it was apparent that both the methanol extract and 
the enriched alkaloidic fraction (EAF) were orally effective against gastric 
damage induced by cytodestructive agents such as HCl and ethanol and also 
against ulcerogenic agents like the non-steroidal anti-inflammatory drugs 
(NSAIDs). For hundreds of years, malaria has been treated with the bark of 
plants like Cinchona calisaya and Cinchona succirubra popularly known as 
“quinas” in Brazil. However, according to Souza (1951) and Wasick (1944), 
Cinchona species, do not occur indigenously in Brazil, Remijia ferruginea 
known as “quina” is used as a substitute of quinine to treat malaria. Hence, 
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among the other species that has been categorized as “quinas” apart from 
the Cinchona species include the Deianira erubescens (roots and leaves), 
Strychnos pseudoquina (bark) and Remijia ferruginea (bark) (Andrade-Neto 
et al., 2003). Quinine is an alkaloid that was first identified and isolated from 
the barks of the Peruvian plants Cinchona calisaya Wedd. and Cinchona 
succirubra Pav. ex Klotzsch (Rubiaceae) (Bruce-Chwatt 1988). Strychnos 
pseudoquina is also categorized as an adaptogen and thus infusion prepared 
from the bark is used as a tonic, aphrodisiac, restorative and to counteract 
nervous debility (Mendes and Carlini 2007). 

Conclusion 

When Brazil seeps into one’s thoughts, it instantaneously conjures up a 
picture of a country rich in both bio- and cultural diversity, the indigenous 
people of the upper Rio Negro region of the Amazon, the Txicao people of 
Brazil’s Mato Grasso, the Quilombola communities, the Caiçara fishermen, 
the Tupis and the Guaranis and of course the grand Mardi Gras parade of 
Brazil the melting pot of many cultures. Migration to Brazil began at the 
start of the 16th century  (Giorgetti et al., 2007) but it was only from the 
17th century onwards that the culture, knowledge and traditions of the 
indigenous Indians mingled with that of the African and European races (De 
Mello 1980). The Europeans learnt more about the healing properties of the 
plant drugs and of the deadly hallucinogens like Mimosa hostilis and the 
members of the Malpighiaceae family that contain harmine and its derivatives 
from the natives that inhabited the deep, virgin, unexplored rain forests of 
the Amazon. They learnt of the “ayahuasca” a tea containing psychoactive 
chemicals from the Quechua people, of “balche” (Lonchocarpus lonistylus) 
the mythical plant of the Mayas, of “Açaí” a fruit from the Amazon region 
rich in polyphenols and at the same time were paralyzed to death when 
struck by arrow tips smeared with curare prepared from highly toxic plant 
extracts.  

Today, as molecular medicine stands on the cross roads of radical 
advancement, it is apparent, on one hand, the immense contribution of 
the Amazonian rainforests towards global medicine, where the plants have 
served and are still serving as sources of direct therapeutic agents. A good 
example being the alkaloid D-tubocurarine isolated from the swinging 
lianas of Chondrodendron tomentosum, now popular in surgery as a muscle 
relaxant (Gurib-Fakim 2006). Whilst on the other, the contributions made by 
the empirical knowledge of the indigenous people of the Amazon and the 
healing rituals of the shamans involving plants of medicinal value as a part 
and parcel of global ethnopharmacology. Through centuries the Amazonian 
rainforests have not only lured the tribal shamans in search of magical plants 
but have also enticed the modern chemists in their quest for novel plants 
harboring compounds of pharmacological value. The area of research in 
medicinal plants is immense, it embraces: (a) sophisticated spectroscopic 
techniques such as Nuclear Magnetic Resonance (NMR) juxtaposed with 
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sound isolation methods using chromatographic techniques like Thin Layer 
Chromatography (TLC) and High Performance Liquid Chromatography 
(HPLC);  (b) highly reliable bioassays for evaluating the activity of extracts 
both in vitro and in vivo using laboratory animal; models where not only 
economy but ethics is of prime importance (Gurib-Fakim 2006). (c) gene 
manipulation/ transformation and molecular biology techniques for the 
isolation and characterization of the many genes that may encode for the 
different proteins, transcription factors and enzymes crucial in imparting the 
healing potential of the plant; and (d) subsequently, the critical data obtained 
from all three above would finally reflect on the plant’s potential as a source 
of new drugs and lay the platform for future clinical trials. Although new 
and sophisticated research centers are steadily emerging in Brazil through 
the years, the growth is comparatively sluggish when 55 000 plants species 
that are scattered throughout the country and the existing reports of a mere 
0.4 % of its flora (Gurib-Fakim 2006) is taken into consideration.  

Disclaimer

The authors compiled this article based on the information provided in the 
published literature.  The authors accept no liability or no responsibility 
whatsoever for any loss to any person resulting from reliance upon the 
materials contained in this article.  The contents of this article are not meant 
to constitute professional, health or other advice and readers should seek 
their own competent professional, health and other advice.

References 
1. Akinpelu, D.A. (2001). Antimicrobial activity of Anacardium occidentale bark. Fitoterapia 72: 286–287.
2. Alaejos, M.S., Diaz Romero, F.J. and Diaz Romero, C. (2000). Selenium and cancer: some nutritional aspects. Nutrition 

16: 376–383.
3. Alikaridis, F. (1987). Natural constituents of Ilex species. Journal of Ethnopharmacology 20: 121–144.
4. Almeida, C.F.C.B.R., Cavalcanti de Amorim, E.L., Paulino de Albuquerque, U. and Maia, M.B.S. (2006). Medicinal  

plants popularly used in the Xingó region – a semi arid location in Northeastern Brazil. Journal of Ethnobiology and 
Ethnomedicine 2: 15 – 21. 

5. Alonso Paz, E., Bassagoda, M. and Ferreira, F.Y. (1992). Uso racional de Plantas Medicinales, Ed. Fin de Siglo, Uruguay. 
pp. 114–115.

6. Amorozo, M.C.M. and Gély, A. (1988). Uso de Palntas Medicinais por Caboclos do Baixo Amazonas. Boletim do 
Museu paraense Emilio Goeldi. Vol 4 Bacarena, PA, Brasil, pp 47-135. 

7. Andrade-Neto, V.F., Brandão, M.G.L., Stehmann, J.R., Oliveira, L.A. and Krettli, A.U. (2003).  Antimalarial activity of 
Cinchona-like plants used to treat fever and malaria in Brazil. Journal of Ethnopharmacology 87: 253–256.

8. Anon 1. (1978). Amazon Basin ecosystems. Interciencia 3:196-252.
9. Anon 2. (1999). Genipap. Genipa americana L.  http://www.hort.purdue.edu/newcrop/morton/genipap.html. Accessed 

7th June 2007.
10. Anon 3. (2007). Trees, Shrubs and Palms of Panama. http://ctfs.si.edu/webatlas/findinfo.php?specid=3694&l Accessed 

4th  June 2007.
11. Anon 4. (2006). Brazilian Pepper Tree. Virginia Tech Forestry Department. http://www.fw.vt.edu/dendro/dendrology/

Syllabus2/stere... Accessed 2nd June 2007. 
12. Anuário Brasileiro da Erva-Mate. (1999). Atividade importante no Sul do Paı´s Santa Cruz do Sul:Grupo de Comunicações 

Gazeta. pp. 53–55.
13. Arenas, P. and Azorero, R.M. (1977). Plants of common use in Paraguayan folk medicine for regulating fertility. Economic 

Botany 31: 298–301.
 14. Arsenyan, P., Shestakova, I., Rubina, K., Domracheva, I., Nesterova, A., Vosele, K., Pudova, O. and Lukevics, E. 

(2003). Organoammonium hydroselenites: antitumor action through radical balance regulation. European Journal of 
Pharmacology 465: 229-235. 

 15. Assunção, R.B. and Mercadante, A. Z. (2003). Carotenoids and ascorbic acid composition from commercial products 
of cashew apple (Anacardium occidentale L.). Journal of Food Composition and Analysis 16: 647-657.

16. Baisch, A. L. M., Johnston, K. B. and Paganini Stein, F. L. (1998). Endothelium-dependent vasorelaxing activity of aqueous 
extracts of Ilex paraguariensis on mesenteric arterial bed of rats. Journal of Ethnopharmacology 60: 133-139. 

17. Balbach, A. (1984). A Flora Nacional na Medicina Doméstica. 11th Edn. A edificaçâo do lar. São Paulo. pp 885.   
18. Baranov, A.I. (1982). Medicinal uses of ginseng and related plants in the Soviet Union: recent trends in the Soviet 

literature. Journal of Ethnopharmacology 6: 339-353. 
19. Barkley, F.A. (1957). A study of Schinus L. Lilloa Revista de Botanica. Tomo 28. Universidad Nacional del Tucumen, 

Argentina. 
20. Barrueto, F. (2005). Strychnine. Encyclopedia of Toxicology pp.104-105.
21. Bates, M.N., Hopenhayn, C., Rey, O.A. and Moore, L.E. (2007). Bladder cancer and mate consumption in Argentina: 

A case-control study. Cancer Letters 246: 268 - 273. 



703APBN • Vol. 11 • No. 11 • 2007

www.asiabiotech.com Special Feature

22. Bautista, A. R. P. L., Moreira, E. L. T., Batista, M. S., Miranda, M. S. and Gomes, I. C. S. (2004). Subacute toxicity 
assessment of annatto in rat. Food and Chemical Toxicology 42: 625 – 629. 

23. Brekhman, I.I. and Dardymov, I.V. (1969). New substances of plants origin which increase non-specific resistance. 
Annual Review of Pharmacology 9: 419-430. 

24. Braga, F.C., Bouzada, M.L.M., Fabri, R.L., de O Matos, M., Moreira, F.O., Scio, E. and Coimbra, E.S. (2007). 
Antileishmanial and antifungal activity of plants used in traditional medicine in Brazil. Journal of Ethnopharmacology 
111: 396 – 402. 

25. Brener, Z. (1982). Recent developments in the field of Chagas’ disease. Bulletin of the World Health Organization 
(WHO) 60: 463-473. 

26. Bruce-Chwatt, L.J. (1988). Cinchona and its alkaloids: 350 years later. New York State Journal of Medicine 88: 
318–322.

27. Bruneton, J. (1995). Pharmacognosy, Phytochemistry, Medicinal Plants (1st ed.), Intercept.
28. Burkill, H.M. (1985). In: The Useful Plants of West Tropical Africa, vol. 1, Royal Botanic Gardens, Kew, p. 269.
29. Cáceres, A., Menéndez, H., Méndez, E., Cohobón, E., Samayoa, B. E., Jauregui, E., Peralta, E. and Carrillo, G. (1995). 

Antigonorrhoeal activity of plants used in Guatemala for the treatment of sexually transmitted diseases. Journal of 
Ethnopharmacology 48: 85-88. 

30. Caffrey, P.B. and Frenkel, G.D. (1997). Sensitivity of melphalan-resistant tumors to selenite in vivo. Cancer Letters 121: 
177–180.

31. Calixto, J.B. and Cabrini, D.A. (1997). Herbal medicine Catuama induces endothelium-dependent and -independent 
vasorelaxant action on isolated vessels from rats, guinea-pigs and rabbits. Phytotherapy research: PTR, 11:  32-38.  

32. Campos, F.R., Januário, A.H., Rosas, L.V., Nascimento, S.K.R., Pereira, P.S., França, S.C., Cordeiro, M. S.C., Toldo, 
M.P.A. and Albuquerque, S. (2005). Trypanocidal activity of extracts and fractions of Bertholletia excelsa. Fitoterapia 
76: 26-29.

33. Carod-Artal, F.J. and Vazquez-Cabrera, C. (2001). Neurological anthropology among the Kamayura Indians of the Alto 
Xingu. Revista de Neurologia 32: 688 – 695. 

34. Carlini, E.A.B.S. (1988). Estudo da Ação Antiúlcera Gástrica de Plantas Brasileiras: Maytenus ilicifolia (Espinheira Santa) 
e outras (1st ed.), CEME - Central de Medicamentos, Brasília.

35. Carvalho, P.E.R. and Hein, C. (1989). Urucum-Uma fonte de corante natural. Coletânea ITAL 19: 25–33.
36. Carvalho. P.E.R. (1994). In: Espécies Florestais Brasileiras—Recomendações Silviculturais, Potencialidades e Uso Da 

Madeira, Embrapa/CNPF, Colombo. p. 639.
37. Chang, J.C., Gutenmann, W. H., Reid C. M.and Lisk, D. J. (1995). Selenium content of Brazil nuts from two geographic 

locations in Brazil. Chemosphere 30: 801-802.
38. Chavez, H., Estevez, B.A., Ravelo, A.G. and Gonzalez, A.G. (1998). Friedelane Triterpenoids from Maytenus macrocarpa. 

Journal of Natural Products 61: 82 - 85.
39. Chiari, E., Oliveira, A.B., Raslan, D.S., Mesquita, A.L. and Tavares, K. (1991). Screening in vitro of natural products 

against blood forms of Trypanosoma cruzi. Transactions of the Royal Society of Tropical Medicine and Hygiene 85: 
372-374.

40. Cipriani, T.R., Mellinger, C.G., Gorin, P.A. and Iacomini, M. (2004). An arabinogalactan isolated from the medicinal 
plant Maytenus ilicifolia, Journal of Natural Products 67: 703–706.

41. Clamens, C., Rincón, F., Vera, A. and León de Pinto, G. (2000). Species widely disseminated in Venezuala which 
produces gum exudates. Food Hydrocolloids 14: 253–257.

42. Clifford, M.N. and Ramirez-Martinez, J.R. (1990). Chlorogenic acid and purine alkaloids contents of mate (Ilex 
paraguariensis) leaf and beverage. Food Chemistry 35: 13–21.

43. Cordeiro, D.S., Raghavan, G.S.V. and Oliveira, W.P. (2006). Equilibrium Moisture Content Models for Maytenus ilicifolia 
Leaves. Biosystems Engineering 94: 221-228.

44. Correa, P.M. (1926). Dicionário das Plantas Úteis do Brasil e das Exóticas Cultivadas, first ed. vol. VI, Imprensa Oficial, 
Rio de Janeiro.

45. Corsino, J., de Carvalho, P.R.F., Kato, M.J., Latorre, L.R., Oliveira, O. M. M. F., Araújo, A. R., Bolzani, V.S., França, S.C., 
Pereira, A.M.S. and Furlan, M. (2000). Biosynthesis of friedelane and quinonemethide triterpenoids is compartmentalized 
in Maytenus aquifolium and Salacia campestris. Phytochemistry 55: 741-748.

46. Cronquist, A. (1981). An integrated system of classification of flowering plants. Columbia University, New York.
47. Cruz, G.L. (1982). Dicionário das Plantas Úteis do Brasil (2nd ed.), Civilização Brasileira, São Paulo.
48. da Silva, M.A., Rafacho, B.P.M., Hiruma-Lima, C.A., da Rocha, L.R.M., Campaner dos Santos, L., Sannomiya, M., Souza-

Brito, A.R.M. and Vilegas, W. (2005). Evaluation of Strychnos pseudoquina ST. HIL. leaves extract on gastrointestinal 
activity in mice. Chemical and pharmaceutical Bulletin (Tokyo) 53: 881-885.

49. Davydov, M. and Krikorian, A.D. (2000). Eleutherococcus senticosus (Rupr. And Maxim) Maxim. (Araliaceae) as an 
adaptogen: a closer look. Journal of Ethnopharmacology 72: 345-393.

50. de Lima, O.G., Coelho, J.S., Weigert, E., d’Albuquerque, I.L., Lima Dde, A., Moraes e Souza, M.A. (1971). On the 
presence of maytenin and pristimerine in the cortical part of the roots of Maytenus ilicifolia from the South of Brazil. 
Revista do Instituto de Antibioticos, Universidade Federal de Pernambuco 11: 35–38.

51. de Melo Júnior, E.J.M., Raposo, M.J., Lisboa Neto, J.A., Diniz, M.F.A., Marcelino Júnior, C.A.C. and Sant’Ana, A.E.G. 
(2002). Medicinal plants in the healing of dry socket in rats: Microbiological and microscopic analysis. Phytomedicine 
9: 109-116. 

52. De Mello (1980). Plants in traditional medicine in Brazil. Journal of Ethnopharmacology 2: 49-55.
53. de Paula R.C.M. and Rodrigues (1995). Composition and rheological properties of cashew tree gum, the exudates 

polysaccharide from Anacardium occidentale L. Carbohydrate Polymers 26: 177-181.  
54. de Paula, R.C.M., Heatley, F. and Budd, P.M. (1998). Characterization of Anacardium occidentale exudate polysaccharide. 

Polymer International 45: 27–35.
55. Dickel, M.L., Rates, S.M.K. and Ritter, M.R. (2007). Plants popularly used for loosing weight purposes in Porto Alegre, 

South Brazil. Journal of Ethnopharmacology 109: 60 - 71.
56. Di Stasi, L. C., Oliveira, G. P., Carvalhaes, M. A., Queiroz-Junior, M., Tien, O. S., Kakinami S. H. and Reis M. S. (2002). 

Medicinal plants popularly used in the Brazilian Tropical Atlantic Forest. Fitoterapia 73: 69-91.
57. Di Stasi, L.C. and Hiruma-Lima, C.A. (2002). Plantas Medicinais na Amazonia e na Malta Atlântica. UNESP, Sao 

Paulo. 
58. Djerassi, C., Gray, J.D. and Kincl, F.A. (1960). Naturally occurring heterocycles. IX. Isolation and characterization of 

genipin. Journal of Organic Chemistry 25: 2174 - 2177. 
59. Djerassi, C., Nakano, T., James, A.N., Zalkow, L.H., Eisenbraun, E.J. and Shoolery, J.N. (1961). Structure of genipin. 

Journal of Organic Chemistry 26: 1192. 
60. Docamo, R. and Moreno, S.N.J. (1985). Biochemical toxicology of antiparasitic compounds used in the chemotherapy 

and chemoprophylaxis of American trypanosomiasis (Chagas’ disease). Reviews of Biochemistry and Toxicology 7: 
159-204. 

61. Dumont, E., De Pauw, L., Vanhaecke F. and Cornelis, R. (2006). Speciation of Se in Bertholletia excelsa (Brazil nut): A 
hard nut to crack? Food Chemistry 95: 684-692. 

62. Elisabetsky, E. (1987). From indigenous disease concepts to laboratory work hypothesis: the case of “nerve tonics” 
from the Brazilian Amazon. Provisional Report Series, vol. 19. International Foundation for Science, Stockholm, p. 



704 APBN • Vol. 11 • No. 11 • 2007

www.asiabiotech.com Special Feature

S-11438.

63. Elisabetsky, E. and Siqueira, I.R. (1998) Is there a psychopharmacological meaning for traditional tonics?. 
In: H.D.V. Prendergast, N.L. Etkin, D.R. Harris and P.J. Houghton, Editors, Plants for Food and Medicine, 
Kews, Royal Botanic Gardens. pp. 372–385.

64. El Tahir, A., Satti, G.M.H. and Khalid, S.A. (1999). Antiplasmodial activity of selected Sudanese medicinal 
plants with emphasis on Maytenus senegalensis (Lam.) Exell. Journal of Ethnopharmacology 64: 227 
– 233.

65. Ferreira de Lima, M.R., Josiane de Souza Luna, dos Santos, A.F., Caño de Andrade, M.C., Sant’Ana, A.E.G., 
Genet, J-P., Marquez, B., Neuville, L. and Moreau, N. (2006). Anti-bacterial activity of some Brazilian 
medicinal plants. Journal of Ethnopharmacology 105: 137-147.

66. Ferreira, P.M., de Oliveira, C.N., de Oliveira, A.B., Lopes, M.J., Alzamora, F. and Vieira, M.A. (2004). A 
lyophilized aqueous extract of Maytenus ilicifolia leaves inhibits histamine-mediated acid secretion in 
isolated frog gastric mucosa. Planta 219: 319–324

67. Fleischer, T. C., Ameade, E. P. K., Mensah, M. L. K. and Sawer, I. K. (2003). Antimicrobial activity of the 
leaves and seeds of Bixa orellana. Fitoterapia 74: 136 - 138.

68. Filip, R., López, P., Coussio, J. and Ferraro, G.E. (1998). “Mate substitutes or adulterants”: study of xanthine 
content. Phytotherapy Research 12: 129–131

69. Filip, R., López, P., Giberti, G., Coussio, J. and Ferraro, G. (2001). Phenolic compounds in seven South 
American Ilex species. Fitoterapia 72: 774-778.

 70. Food and Agricultural Organization (FAO). (1986). Food and fruit-bearing forest species. 3. Examples from 
Latin America. FAO-Foresty Paper 44/3. Rome.

71. Finger, C. (2003). Health care in indigenous populations: the Xingu Indian park. The Lancet 362: s38-
s39. 

72. Franca, F., Lago, E.L. and Marsden, P.D. (1996). Plants used in the treatment of leishmanial ulcers due to 
Leishmania (Viannia) braziliensis in an endemic area of Bahia Brazil. Revista da Sociedade Brasileira de 
Medicina, Tropical. Rio de Janeiro 29: 229–232.

73. Frei, B., Baltisberger, M., Sticher, O. and Heinrich, M. (1998). Medical ethnobotany of the Zapotecs 
of the Isthmus-Sierra (Oaxaca, Mexico): Documentation and assessment of indigenous uses. Journal of 
Ethnopharmacology 62:149-165. 

74. Gessler, M.C., Nkunya, M.H.H., Mwasumbi, L.B., Heinrich, M. and Tanner, M. (1994) Screening Tanzanian 
medicinal plants for antimalarial activity. Acta Tropica 56: 65 – 77. 

75. Giorgetti, M., Negri, G. and Rodrigues, E. (2007). Brazilian plants with possible action on the central 
nervous system- A study of historical sources from the 16th to 19th century. Journal of Ethnopharmacology 
109: 338-347.

76. Goncalves De Lima, O., Maia, M.H.D., Albuuquerque, M.M. and Maciel, G. Medeiros (1961). Revista do 
Instituto de Antibioticos, Universidade Federal de Pernumbuco, Recife 3: 81-86. 

77. Goncalves De Lima, O. (1946). Observacões sobre o “vinho da jurema” utilizado pelos indios Pancaru 
de Tacaratu (Pernambuco). Arquivos do instituto de Pesquisas Agronomicas, Recife 4: 45-80. 

78. Goncalves, J.L.S., Lopes, R.C., Oliveira, D.B., Costa, S.S., Miranda, M.M.F.S., Romanos, M.T.V., Santos, 
N.S.O. and Wigg, M.D. (2005). In vitro anti-rotavirus activity of some medicinal plants used in Brazil 
against diarrhea. Journal of Ethnopharmacology 99: 403–407.

79. Gorzalczany, S., Filip, R., Alonso, M.R., Miño, J., Ferraro, G.E. and Acevedo, C. (2001). Choleretic effect 
and intestinal propulsion of “Mate” (Ilex paraguariensis) and its substitutes or adulterants. Journal of 
Ethnopharmacology 75: 291–294.

80. Gowda, T.V. (1997). Interaction of snake venom phospholipases A2 with plant isolates. In: Kini, R.M., 
Editor, 1997. Venom Phospholipase A2 Enzymes, Wiley, Chichester.

81. Grenand, P., Moretti, C. and Jacquemin, H. (1987). Pharmacopées traditionnelles en Guyane, Editions de 
L’Orstom, Paris. pp. 326–328.

82. Gugliucci, A. (1996). Antioxidant Effects of Ilex Paraguariensis: Induction of Decreased Oxidability of 
Human LDL in Vivo. Biochemical and Biophysical Research Communications 224: 338 - 344.

83. Gurib-Fakim, A. (2006). Medicinal plants: Traditions of yesterday and drugs of tomorrow. Molecular 
Aspects of Medicine 27: 1-93. 

84. Heyne, K. (1950). De Nuttige Planten Van Indonesië, 3e Deuk, N.V. Uitgeverij W. van Hoeve-s’-
Gravenhage/Bandung. p. 1399. 

85. Hussein, G., Miyashiro, H., Nakamura, N., Hattori, M., Kawahata, T., Otake, T., Kakiuchi, N. and 
Shimotohno, K. (1999a).  Inhibitory effects of Sudanese plant extracts on HIV-1 replication and HIV-1 
protease. Phytotherapy Research PTR 13: 31 – 36. 

86. Hussein, G., Nakamura, N., Meselhy, R.M. and Hattori, M. (1999b). Phenolics from Maytenus senegalensis.  
Phytochemistry 50: 689 – 694. 

87. Iwu, M.M. (1993). Handbook of African Medicinal Plants. CRC Press. Boca Raton, FL.
88. Jain, M.K., Yu. B-Z., Rogers, J.M., Smith, A. E., Boger, E.T.A., Ostrander, R.L. and Rheingold, A.L. (1995). 

Specific competitive inhibitor of secreted phospholipase A2 from berries of Schinus Terebinthifolius. 
Phytochemistry 39: 537-547. 

89. Jayaprakasam, B., Alexander-Lindo, R. L., DeWitt, D.L. and Nair, M.G. (2007). Terpenoids from Stinking 
toe (Hymneae courbaril) fruits with cyclooxygenase and lipid peroxidation inhibitory activities. Food 
Chemistry In Press, Corrected Proof. Available online 14 April 2007.

90. Jensen, J.O. (1978). Alveolar osteitis (dry socket) - A review. Australian Dental Journal  23: 159-193. 
91. Jorge, R. M., Leite, J. P. V., Oliveira, A. B. and Tagliati, C. A. (2004). Evaluation of antinociceptive, anti-

inflammatory and antiulcerogenic activities of Maytenus ilicifolia. Journal of Ethnopharmacology 94: 
93-100.

92. Kamath, V. and Rajini, P.S. (2007). The efficacy of cashew nut (Anacardium occidentale L.) skin extract 
as a free radical scavenger. Food Chemistry 103: 428-433. 

 93. Kamtchouing, P., Sokeng, S.D., Moundipa, P. F., Watcho, P., Jatsa, H. B. and Lontsi, D. (1998). Protective 
role of Anacardium occidentale extract against streptozotocin-induced diabetes in rats. Journal of 
Ethnopharmacology 62: 95-99.

94. Kasahara, Y.S. (1986). Medicinal Herb Index in Indonesia, PT Eisai Indonesia, Jakarta. p. 273. 
95. Kerry, N. and Rice-Evans, C. (1999). Inhibition of peroxynitrite-mediated oxidation of dopamine by flavonoid 

and phenolic antioxidants and their structural relationships. Journal of Neurochemistry 73: 247 – 253. 
 96. Konan, N.A. and Bacchi, E.M. (2007). Antiulcerogenic effect and acute toxicity of a hydroethanolic extract 

from the cashew (Anacardium occidentale L.) leaves. Journal of Ethnopharmacology 112: 237-242.
97. Konan, N.A., Bacchi, E.M., Lincopan, N., Varela, S.D. and Varanda, E.A. (2007). Acute, subacute toxicity 

and genotoxic effect of a hydroethanolic extract of the cashew (Anacardium occidentale L.). Journal of 
Ethnopharmacology 110: 30-38.

98.  Kono, Y., Kobayashi, K., Tagawua, S., Adachi, K., Ueda, A., Sawa, Y. and Shibata, H. (1997). Antioxidant 
activity of polyphenolics in diets. Rate constants of reactions of chlorogenic acid and caffeic acid with 



705APBN • Vol. 11 • No. 11 • 2007

www.asiabiotech.com Special Feature

reactive species of oxygen and nitrogen. Biochimica et Biophysica Acta 1335: 335 – 342. 

 99. Kudi, A.C., Umoh, J.U., Eduvie, L.O. and. Gefu, J. (1999). Screening of some Nigerian medicinal plants for antibacterial 
activity. Journal of Ethnopharmacology 67: 225–228.

100. Lee, Y.T. and Langenheim, J.H. (1975). Systematics of the genus Hymenaea L. (Leguminosae, Caesalpinioideae, Detarieae) 
Vol. 69, Chemistry of California Press Ltd. pp. 1–109.

101. Leite, J.P., Rastrelli, L., Romussi, G., Oliveira, A.B., Vilegas, J.H., Vilegas, W. and Pizza, C. (2001). Isolation and HPLC 
quantitative analysis of flavonoid glycosides from Brazilian beverages (Maytenus ilicifolia and M. aquifolium) Journal 
of Agricultural and Food Chemistry 49: 3796–3801

102. Lima, N.N., Reicher, F., Correa, J.B., Ganter, J.L.M.S. and Sierakowski, M.R. (1995). Oligosaccharides derived from 
the xyloglucan isolated from the seeds of Hymenaea courbaril var. stilbocarpa. Journal Biology Macromolecules 17: 
413–415.

103. Lorenzi, H. (1992). In: Árvores Brasileiras—Manual de Identificação e Cultivo de Plantas Arbóreas Nativas do Brasil, 
Plantarum, Nova Odessa, p. 352.

104. Lorenzi, H. and Matos, F.J.A. (2002). Plantas Medicinais do Brasil. Nova Odessa. Instituto Plantarum. São Paulo. p. 
544. 

105. Lu, C.H., Zhang, J.X., Gan F.Y. and Shen, Y.M. (2002). Chemical constituents of the suspension cell cultures of Maytenus 
hookeri.  Acta Botanica Sinica 44: 603 – 610.

106. Maia, J.G.S., Andrade, E.H.A. and Zoghbi, M.G.B. (2000). Volatile constituents of the leaves, fruits, and flowers of 
cashew (Anacardium occidentale L.). Journal of Food Composition and Analysis 13: 227-232. 

107. Marini-Bettòlo, G.B. (1977) Quimiotaxonomia e Medicinia Popular. Conferencia pronunciada na Universidade Federal 
de Alagôas, Brazil. 

108. Marques, M.R., Albuquerque, L.M.B. and Xavier-Filho, J. (1992). Antimicrobial and insecticidal activities of cashew 
tree gum exudates. Annals of Applied Biology 121: 371–377.

109. Martin, S.S., Langenheim, J.H. and Zavarin, E. (1972). Sesquiterpenes in leaf pocket resin of Hymenaea courbaril. 
Phytochemistry 11: 3049-3051. 

110. Martinez-Crovetto (1987). Plantas reguladoras de la fecundidad utilizadas en la medicina popular del nordeste argentino. 
America Indigena 472: 79–93.

111. Massarani, G., Passos, M.L. and Barreto, W. (1992). Production of annatto concentrates in spouted beds. Canadian 
Journal of Chemical Engineering 70: 954–959.

112. Mathew, A.G. and. Parpia, H.A.B. (1970). Polyphenols of cashew skin. Journal of Food Science 35:140–143.
113. Medal, J. C., Vitorino, M. D., Habeck, D. H., Gillmore, J. L., Pedrosa, J. H. and De Sousa, L. P. (1999). Host Specificity of 

Heteroperreyia hubrichi Malaise (Hymenoptera: Pergidae), a Potential Biological Control Agent of Brazilian Peppertree 
(Schinus terebinthifolius Raddi). Biological Control 14:60-65.

114. Melo, P.A. and Ownby, C.L. (1999). Ability of wedelolactone, heparin, and para-bromophenacyl bromide to antagonize 
the myotoxic effects of two crotaline venoms and their PLA2 myotoxins. Toxicon 37: 199–215.

115. Mendes, F.R. and Carlini, E.A. (2007). Brazilian plants as possible adaptogens: An ethnopharmacological survey of 
books edited in Brazil. Journal of Ethnopharmacology 109: 493-500. 

116. Menezes, J.B., Alves, R.E. (1995). Physiology and postharvest technology of cashew apple. Fortaleza: EMBRAPA-CMPAT 
[Document, 17] (Portuguese).

117. Mielke, M.S., de Almeida, A-A. F., Gomes, F.P., Marco Antonio G. Aguilar, M.A.G. and Antonio O. Mangabeira, P. 
(2003). Leaf gas exchange, chlorophyll fluorescence and growth responses of Genipa americana seedlings to soil flooding. 
Environmental and Experimental Botany 50: 221-231.

118. Ming, L.C. (1995). Levantamento de plantas medicinais na Reserva Extraivista “Chico Mendes”- ACRE. Doctorate thesis, 
Instituto de Biociências da Universidade Estadual Paulista “Julio Mesquita Filho”- Campus Botucatu. p 174.

119. Montanari, T. and Bevilacqua, E. (2002). Effect of Maytenus ilicifolia Mart. on pregnant mice. Contraception 65: 
171–175.

120. Montanari, T., Ernesto de Carvalho, J. and Dolder, H. (1998). Effect of Maytenus ilicifolia Mart.ex. Reiss on 
spermatogenesis. Contraception 57: 335-339. 

121. Mori, S.A. and Prance, G.T. (1990). Taxonomy, ecology, and economic botany of the Brazil nut (Bertholettia excelsa 
Humb. and Bonpl.; Lecythidaceae). Advances in Economic Botany 8:130–150.

138. Preston H. D. and Rickard M. D. (1980). Extraction and chemistry of annatto. Food Chemistry 5: 47 – 56. 
139. Pullen, C. B., Schmitz, P., Hoffmann, D., Meurer, K., Boettcher, T.,  von Bamberg, D., Pereira, A. M., de Castro França, 

S., Hauser, M. Geertsema, H., van Wyk, A., Mahmud, T., Floss, H.G. and Leistner, E. (2003). Occurrence and non-
detectability of maytansinoids  in individual plants of the genera Maytenus and Putterlickia. Phytochemistry 62: 377 
- 387.

140. Rates, S.M.K. (1999). Metilxantinas. In: C.M.O. Simões, E.P. Schenkel, G. Gosmann, J.C.P. Mello, L.A. Mentz and 
P.R. Petrovick, Editors, (Orgs.) Farmacognosia - da planta ao medicamento, UFRGS/UFSC, Porto Alegre, Brazil. pp. 
723–738.

141. Ribeiro, J. A., Oliveira, D. T., Passos, M. L. and Barrozo, M. A. S. (2005). The use of non-linearity measures to discriminate 
the equilibrium moisture equations for Bixa orellana seeds. Journal of Food Engineering 66: 63-68. 

142. Rege, N.N., Thatte, U.M. and Dahanukar, S.A. (1999). Adaptogenic properties of six Rasayana herbs used in ayurvedic 
medicine. Phytotherapy Research 13: 275-291. 

143. Rodrigues, E. (2005). A Parceria Universidade-empresa privada na produç�o de fitoterápicos nos Brasil. Revisa Fármacos 
e Medicamentos 37: 30-39. 

144. Rodrigues, J.E., Araújo, M.E., Azevedo F.F.M. and Machado, N.T. (2005). Phase equilibrium measurements of Brazil 
nut (Bertholletia excelsa) oil in supercritical carbon dioxide. The Journal of Supercritical Fluids 34: 223-229. 

145. Rogers S.L. and Friedhoff, L.T. (1996). The efficacy and safety of donepezil in patients with Alzheimer’s disease: results 
of a US multicenter, randomized, double-blind, placebo-controlled trial. Dementia 7: 293–303.

146. Santos, F.V., Colus, I.M.S., Silva, M.A., Vilegas, W. and Varanda, E.A. (2006). Assessment of DNA damage by extracts 
and fractions of Strychnos pseudoquina, a Brazilian medicinal plant with antiulcerogenic activity. Food and Chemical 
Toxicology 44: 1585-1589. 

147. Santos, R.P., Santiago, A.A.X., Gadelha, C.A.A., Cajazeiras, J.B., Cavada, B.S., Martins, J.L., Oliveira, T.M., Bezerra, 
G.A., Santos, R. P. and Freire, V.N. (2007). Production and characterization of the cashew (Anacardium occidentale L.) 
peduncle bagasse ashes. Journal of Food Engineering 79: 1432-1437.

148. Schenkel, E.P., Gosmann, G., Montanha, J.A., Heizmann, B.M., Athayde, M.L. Taketa, A.T.C., Pires, V.S. and Guillaume, 
D. (1997). Saponins from maté (I. paraguariensis) and other South American Ilex species: ten years research on Ilex 
saponins. Ciência e Cultura 49: 359–363.

149. Schinella, G.R., Troiani, G., Dávila, V., de Buschiazzo, P.M. and Tournier, H.A. (2000) Antioxidant effects of an aqueous 
extract of Ilex paraguariensis. Biochemical and Biophysical Research Communications 269: 57–360.

150. Shirota, O., Morita, H., Takeya, K., Itokawa, H. and Iitaka, Y. (1994). Cytotoxic Aromatic Triterpenes from Maytenus 
ilicifolia and Maytenus chuchuhuasca.  Journal of Natural Products 57: 1675 - 1681.

151. Shirota, O., Morita, H., Takeya, K. and Itokawa, H. (1998). New geometric and stereoisomeric triterpene dimers from 
Maytenus chuchuhuasca. Chemical and Pharmaceutical Bulletin 46: 102 - 106.

152. Siqueira, I.R., Cordova, C.S., Creczynski-Pasa, T., Elisabetsky, E., Nunes D.S.. and Netto, C.A. (2002). Antioxidant action 
of an ethanolic extract of Ptychopetalum olacoides Bentham (Olacaceae). Pharmaceutical Biology 40: 374–379.



706 APBN • Vol. 11 • No. 11 • 2007

www.asiabiotech.com Special Feature

153. Siqueira, I.R., Fochesatto, C., da Silva, A.L., Nunes, D.S., Battastini, A.M., Netto, C.A. and Elisabetsky, 
E. (2003). Ptychopetalum olacoides, a traditional Amazonian “nerve tonic”, possesses anticholinesterase 
activity. Pharmacology Biochemistry and Behavior 75: 645 – 650. 

154. Siqueira, I.R., Cimarosti, H., Fochesatto, C, Nunes, D.S., Salbego, C., Elisabetsky, E. and Netto, C.A. 
(2004). Neuroprotective effects of Ptychopetalum olacoides Bentham (Olacaceae) on oxygen and 
glucose deprivation induced damage in rat hippocampal slices. Life Sciences 75: 1897-1906.

155. Siqueira, I.R., Fochesatto, C., Torres, I.L.S., da Silva, A.L., Nunes, D.S. Elisabetsky, E. and Netto, C.A. 
(2007). Antioxidant activities of Ptychopetalum olacoides (“muirapuama”) in mice brain. Phytomedicine, 
In Press, Corrected Proof, Available online 12 April 2007, 

156. Silva, V.A. and Andrade, L.H.C. (1998). Etnobotânica Xucuru: plantas medicianais. Revista Brasileira 
de Farmacologia 79: 33-36.  

157. Soares, L.A., Oliveira, A.L., Ortega, G.G. and Petrovick, P.R. (2004). Development and validation 
of a LC-method for determination of catechin and epicatechin in aqueous extractives from leaves of 
Maytenus ilicifolia. Journal of Pharmaceutical and Biomedical Analysis 36: 787–790.

158. Sousa de Brito, E., Pessanha de Araújo, M.C., Lin, L-Z. and Harnly, J. (2007).  Determination of the 
flavonoid components of cashew apple (Anacardium occidentale) by LC-DAD-ESI/MS. Food Chemistry. 
In Press, Corrected Proof, Available online 22 February 2007.

159. Souza, A.H. (1951). Quinas e falsas Quinas. Tribuna Farmacêutica 8: 127–130.
160. Souza-Formigoni, M.L., Oliveira, M.G.,. Monteiro, M.G., da Silveira-Filho, N.G., Braz, S. and 

Carlini, E.A. (1991). Antiulcerogenic effects of two Maytenus species in laboratory animals. Journal of 
Ethnopharmacology 34: 21–27.

161. Stejskal, S.M. (2005). Curare. Encyclopedia of Toxicology. pp 694. 
162. Sugimoto, H., Tsuchiya, Y., Sugumi, H., Higurashi, K., Karibe, N., Iimura. Y. Sasaki, A., Araki, 

S., Yamanishi, Y. and Yamatsu, K. (1992). Synthesis and structure–activity relationships of 
acetylcholinesterase inhibitors: 1-benzyl-4-(2-phthalimidoethyl)piperidine and related derivatives. 
Journal of Medicinal Chemistry 35: 4542–4548.

163. Taylor, L. (1996). Wealth of the Rainforest, Pharmacy to the World. Copyrighted 1996 – 2000 by 
Raintree Nutrition, Inc. Austin, TX. http:// www.rain-tree.com

164. Taylor, L.N.D. (2005). The Healing Power of Rainforest Herbs. Square One Publishers Inc. Garden City 
Park. pp. 535.

165. Tchikaya, F.O., Datte, V.J., Bantsiele, G.B. and Offoumou, A.M. (2003). Effets Pharmacologiques de 
l’extrait aqueux de Anacardium occidentale (Anacardiaceae) sur la pression sanguine arterielle de Lapin 
et sur l’artère aorte de cobaye. Revue de Medecine et Pharmacopée Africaine 17: 41–46.

166. Thomas, M.B. (2001). An analysis of the Pataxó Pharmacopeia of Bahaia, Brazil, Using an Object 
Oriented database Model. Doctorate Thesis. University of Florida. 

167. Thongphasuk, P., Suttisri, R., Bavovada, R. and Verpoort, R. (2003). Alkaloids and a pimarane diterpenoid 
from Strychnos vanprukii. Phytochemistry 64: 897–901.

168. Ueda, S. and Iwahashi, Y. (1991). Production of Anti-tumor-promoting Iridoid Glucosides in Genipa 
Americana and its cell cultures. Journal of Natural Products 54: 1677-1680.

169. Vaughan, J.G. and Geissler, C. (1997). The New Oxford Book of Food Plants. Oxford University Press, 
New York.

170. Velázquez, H.A., Tournier, P.M.B., Saavedra, G. and Schinella, G.R. (2003). Antioxidant activity of 
Paraguayan plant extracts. Fitoterapia 74: 91–97.

171. Vellosa, J.C.R., Khalil, N.M., Formenton, V.A.F., Ximenes, V.F., Fonseca, L.M., Furlan, M., Brunetti, 
I.L. and Oliveira, O.M.M.F. (2006). Antioxidant activity of Maytenus ilicifolia root bark. Fitoterapia 77: 
243 – 244. 

172. Vieira, L.S. (1992). Fitoterapia da Amazonia—Manual das Plantas Medicinais, Agronomica Ceres, São 
Paulo. 

173. Wagner, W.L., Herbst, D.R. and Sohmer, S. H. (1999). Manual of the flowering plants of Hawaii. Revised 
edition. Bernice P. Bishop Museum special publication. University of Hawai‘i Press/Bishop Museum 
Press, Honolulu. pp. 224. (Two volumes).

174. Waite, M. (1987). The Phospholipases. Plenum Press. New York. 
175. Wang, X and Dionne, R. (2006). Changes in gene expression by COX-1 and COX-2 inhibition of 

inflammation in a clinical model of tissue injury. The Journal of Pain 7: S49. 
176. Wadt, L.H.O., Kainer, K.A. and Gomes-Silva, D.A.P. (2005). Population structure and nut yield of 

a Bertholletia excelsa stand in Southwestern Amazonia. Forest Ecology and Management 211: 371-
384. 

177. Wasick, R (1944). O problema da quina e de seus alcalóides no Brasil. Anais da Associação Química 
do Brasil 3: 44–59.

178. WHO (1993). Tropical Disease Research, Geneva: Health Organization p. 134.
179. Wong, P.Y.K. and Dennis, E.A. (1990). Phospholipase A2: Role and Function in Inflammation. Plenum 

Press. New York. 
180. Xavier, M.N.A. (1995). Fitoterapia no combate das afecçōes bucais. 1st ed. Idéias, São Paulo.


