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ABSTRACT 

Ethnopharmacological relevance 

The Brazilian Cerrado is a biome with a remarkable diversity of plant species, many of which 

are used mainly by local communities as a source of treatment to several pathologic processes, 

especially for the treatment of wounds. However, no systematic review exists focusing on the plants 

used in this respect and on the appropriate pharmacological investigations that substantiate the 

actions that are reported. This study revisits the traditional use of medicinal plants from the Brazilian 

Cerrado in the treatment of wounds and the pharmacological characteristics of the reported plant 

species. 

 

Methodology 

For the present article, previous studies on plants of the Brazilian Cerrado used for wound 

healing carried out between 1996 and 2018 were researched on various academic databases 

(PubMed, Elsevier, Springer, Lilacs, Google Escolar, and Scielo).  

 

Results 
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A total of 33 studies were carried out on 29 plant species distributed into 18 families, mainly 

Fabaceae or Leguminosae (9), Bignoniaceae (2), Asteraceae (2), Euphorbiaceae (2). Considering the 

great diversity of Cerrado plants, only a small number of wound healing studies were carried out 

between 1996 and 2018.  It was observed that there is a large gap between experimentation assay and 

traditional use. There are only few connections between the form of use by the population and the 

experiments conducted in the laboratory. We found that only about 12% of these studies considered 

to use the methodologies, or at least in parts, to obtain extracts such as those used in folk medicine. 

Approximately 37% of the experiments were performed using the bark as well as the same ratio for 

leaves, 6% using the fruits, and 9% using the seeds, roots or flowers. In several studies, there are 

reports of chemical constituents such as flavonoids and tannins, followed by steroid terpenes, 

saponins, and fatty acids, and alkaloids. However, approximately 35% of the studies did not supply 

information about compounds present in the preparation or the effect which could be attributed to 

these agents in respect to wound healing. Regarding treatment, most of the studies employed a 

topical treatment, though intraperitoneal and oral treatment were also described using either topical, 

oil-based formulations, but also gel- or saline-based formulations. 

 

Conclusions 

Although, there has been an increase in knowledge about the biological actions of plants from 

Cerrado biome, the scientific basis for the traditional use of these local medicinal plants in wound 

healing does not provide sufficient information on the efficacy of the treatment, the molecular 

mechanisms, or, in particular, the effective doses used and the drug interactions. Thus, focused 

research investigating these hypotheses from traditional knowledge is necessary to prove the 

evidence of the potential pharmacological action. 
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1. Introduction 

Pathologies such as obesity, diabetes and cardiovascular disease, in addition to metabolic 

syndrome and vascular diseases, often manifest cutaneous wounds as a consequence of the particular 

disease. Between 0.45% and 3.33% of the world population is estimated to be affected, resulting in a 

population of 6 million patients whose treatments cost approximately 25 billion dollars annually 

(Wachholz et al., 2014). The highest incidence of metabolic and vascular disease related wounds is 

observed in elderly patients. 

Wound healing is hallmarked by biological events which aim to repair the wound in the skin. 

In skin wound healing, several mechanisms have been described involving different molecules and 

cellular types (Rittié, 2016). This has been divided into three phases: inflammation, proliferation or 

granulation and remodeling (Campos et al., 2007; Rittié, 2016). The inflammation phase occurs 

directly after the injury, its major characteristic being a haemostasis and an intense inflammatory 

process in the wound area. Moreover, during this phase, the release of several biological mediators 

occurs, such as vasoconstrictor molecules, chemotactic and growth factors by different cellular types 

near to the wound. Neutrophils and macrophages are involved in the inflammatory process during 

wound repair with the aim of removing the cellular debris after the injury (Campos et al., 2007). The 

proliferative phase consists of angiogenesis, granulation, and collagen deposition during wound 

repair. The remodeling phase is characterized by re-epithelialization and change in the collagen-type 

deposition. Initially, type III collagen is deposited, which is then replaced with type I collagen, 

organized in bundles and is well oriented. In this phase, the major cellular type involved is 

fibroblasts (Campos et al., 2007). Some studies have used medicinal plant extracts or their fractions 

with the aim to discover new drugs that guarantee that skin wounds to heal quicker and more 

efficiently (Thomé et al., 2013; Xavier et al., 2017). 

The use of different medicinal plants by these patients is rooted in cultural heritage and finds 

support in the traditionalist example of the nineteenth century, where the therapeutic resources were 

constituted predominantly by plants and plant extracts of the surrounding flora (Schenkel et al., 

2001). 



 

 

  

The diverse vegetable or medicinal plant sources, commonly used in infusions, ointments, 

patches, compresses and lotions, have demonstrated their curative potential, giving rise to 

information that was transmitted orally between the generations (Martins et al., 2000). Since ancient 

times, a considerable part of this knowledge has been compiled into potentially interesting historical 

texts for pharmaceutical research (Rocha et al., 2015). 

Since 1978, the World Health Organization (WHO) has recognized the benefits of medicinal 

plants and defines them as "the best and largest source of drugs for mankind" (Silva Felipe et al., 

2012). Brazil began to evaluate herbal medicines according to the same standards of safety and 

quality of conventional medicines in 2004. Thus, the Brazilian Ministry of Health implemented the 

National Medicinal and Phytotherapeutic Plants Policy (Brasil, 2006), which, as of 2009, listed 71 

medicinal plants with different therapeutic properties, which were then classified as of interest to the 

Unified Health System (SUS) (Brasil, 2009). 

The Cerrado is the second largest Brazilian biome, occupying 21% of the country’s land area 

(Figure 1). This Biome is considered to be a global hotspot where many native species of plants 

correspond to approximately 5% of the world's diversity (Brasil, 2010). Cerrado occupies 100% of 

the Federal District, 97% of Goiás, 91% of Tocantins, 65% of Maranhão, 61% of Mato Grosso do 

Sul and 57% of Minas Gerais, as well as other, smaller areas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Location of the Cerrado Biome in Brazilian territory. Adapted from: BRASIL-

Ministério do Meio Ambiente. Ministry Environment, 2018. 

 



 

 

  

Few of these species have been studied for their medicinal properties. A plant is considered 

medicinal when it is used in the reversal of different health conditions, and when this effect is 

attributed to the action of their constituents whose activity can be scientifically proven (Chen et al., 

2004).  

Only with progress in the field of pharmacy and chemistry has the study of medicinal plants 

become a science based on experimental methods (Cechinel, 2012). Formerly and also currently in 

less developed regions, the medicinal use of plants was usually empirical, and the information was 

passed between generations in a native population. Thus, this method still persists in rural areas like 

the Brazilian Cerrado. Faced with the enormous biodiversity of the Brazilian Cerrado, there are few 

ethnobotanical studies, and few are scientifically proven. Of all Brazilian phytotherapeutic potential, 

only 8% of the 55,000 plant species catalogued had been yet studied for bioactive compounds and 

only 1,100 of these species were evaluated for their medicinal properties (Walker, 2013, Simões et 

al., 2003). 

Thus, this review seeks to explore the literature on traditional use of medicinal plants from 

the Brazilian Cerrado in the treatment of wounds and the pharmacological characteristics of the plant 

species reported. 

 

 

2. Methodology 

In the present review, articles on the role of Cerrado plants in wound healing were selected 

from the scientific databases PubMed, Elsevier, Springer, Lilacs, Google Scholar and Scielo. The 

adopted strategy was to group the descriptors (indexed in the list of DeCS systems – Integrated 

Advanced Information Management Systems - Trillian Health Sciences Descriptors) and Medical 

Subject of Health (MeSH) as follows: healing, Brazil, wound healing skin, remedy, treatment and 

Cerrado. The criteria for inclusion of the complete articles were: 1) publications in English, 

Portuguese or Spanish between 1996 and August 2018; and 2) studies carried out with Brazilian 

plants of the Cerrado biome in which results of the investigations show plants that have improved 

wound healing in vitro and/or in vivo. Studies without an assay in wound healing and processes 

related to wound healing were excluded, as well as reviews, and ethnobotanical studies with the 

citation of the genus only and without specification of its use in folk medicine. The documented 

information on the natural products analyzed here includes the plant species, the family, common 

name, the part of the plant used, preparation form, the methods of study conducted (in vivo / in vitro), 

the activity potential and the main active chemical components reported in the articles. 



 

 

  

3. Results:  

A total of 882 scientific articles, distributed among the six consulted databases, were 

identified for a preliminary review in which they were subject to both electronic and manual 

searches. After the removal of duplicates and triage of relevant titles and abstracts, a total of 46 

articles underwent a full text review. Thirty-two articles met the inclusion criteria. Twenty-nine plant 

species are described which are used by different populations as wound healing agents and are also 

studied using scientific methods (Tables 1 and 2). 

The main plant families whose representatives and their extracts improved wound healing 

activity were Fabaceae (or Leguminosae) (9), Bignoniaceae (2), Asteraceae (2) and Euphorbiaceae 

(2). According to Pereira et al. (2007), the families Asteraceae and Fabaceae (or Leguminosae) are 

frequently registered among most surveys about the medicinal flora. 

 

Table 1: Main studies between 1996 and August 2018 relating the species, the part of the 

plant used in the research, the chemical compounds found, and the effects after the treatments. Main 

type of study ‘in vitro’. NR – Not reported 

 

 

 

Table 2: Main studies between 1996 and August 2018 relating the species, the part of the 

plant used in the research, the chemical compounds found, and the effects after the treatments. Main 

type of study ‘in vivo’. NR – Not reported 

 

Achyrocline satureioides (Lam.) DC family Asteraceae 

This plant is popularly known as Marcela, Marcela-do-campo or Marcela-da-terra (Almeida, 

1993) and occurs from Minas Gerais to Rio Grande do Sul (De Souza et al., 2002). It presents in its 

extract’s different concentrations of flavonoids (Zampieron et al., 2010), quercetin, 3-O-

methylquercetin, luteolin (Ferraro et al., 1981), caffeic acid, chlorogenic acid, isochlorogenic acid, 

glycolipids (Mendes et al., 2006), sesquiterpenes, monoterpenes and immuno-stimulating 

polysaccharides (Retta et al., 2011). Infusions of the inflorescences from this plant are used in folk 

medicine as an antispasmodic, hypoglycemic agent (Ritter et al., 2002). It also acts as analgesic, 

supported constipation, sedative and anti-inflammatory (Barata et al., 2009). This species is among 

the 10 most widely used tea medicines as alternative medicine from a community of Porto Alegre, 

RS, Brazil (Vendruscolo et al., 2005). In addition, science has proven immunomodulatory effects 

(Santos et al., 1999). This species is included in the ‘List of traditional phytotherapeutic products of 



 

 

  

simplified registration’ of the Brazilian Ministry of Health and is already included in the Brazilian 

Public Health System (SUS). In this list, there is the recommendation that consumption of the 

infusions should not exceed 1.5 g (1/2 tablespoon) in 150 mL (tea cup) two to four times daily. To 

confirm this property, a test was performed only in cell culture (1μg / mL of dry matter of ethanolic 

extract) showing efficiency in inducing cellular proliferation of keratinocytes (HaCaT) and 

fibroblasts (MRC-5) measured by counting viable cells, essential to the wound healing process after 

treatment (Alerico et al., 2015).  

 A study by our research group (unpublished data) showed that this species was not 

effective in decreasing wound closure time in treated mice but was able to reduce the number of 

myofibroblasts. A high incidence of these cells may induce adverse effects on wound healing, such 

as hypertrophic scarring (Hinz, 2007). In addition, we found a higher replacement of reticular fibers 

by collagen, probably because this species contains phenylpropanoid, caffeoyl- and flavonoid 

derivatives as the major compounds. The inefficiency of treatment can be justified by the findings of 

the presence of the inflammatory cells in granulation tissue in a study on wounds of mice treated 

with A. satureioides (Pereira et al., 2017). 

 

Anadenanthera colubrina (Vell) Brenan. family Fabaceae (or Leguminosae) 

This species is popularly called Angico-white or Angico-smooth (Lorenzi, 2002). The 

preparation of its bark with different solvents provides a solution rich in alkaloids, steroids, 

flavonoids, phenol terpenoids (Melo et al., 2010) and tannins such as proanthocyanidins. According 

to Lima et al., (2006), Elixir Sanativo®, an herbal remedy that has several species in its composition, 

among them Angico (20% in the formula), is traditionally used in the northeast of Brazil because of 

its anti-inflammatory properties.  

 

Bowdichia virgilioides Kunth Fabaceae (or Leguminosae)  

Bowdichia virgilioides is a tree typical of the northeast region and west central region of 

Brazil, where it is popularly known as ‘sucupira-do-cerrado’ ‘sucupira-do-campo’, ‘paricarana’, 

‘angelim-amargoso’ or ‘heart-of-negro’ (Almeida et al., 1998). The chemical composition of the 

crude extract presents flavonoids (Juck et al., 2006), benzofuranoids, triterpenoids (Melo et al., 2001) 

and alkaloids (Barbosa-Filho et al., 2004). It is popularly used as a topical treatment in 

inflammations (Smiderle and Souza, 2003). It is also used in wound healing processes, and in the 

treatment of diabetic ulcers (Macedo and Ferreira, 2004). Its seeds are used in the treatment of 

rheumatism, arthritis and skin diseases (Cruz, 1965). In vitro, it presented antimalarial activity 

(Deharo et al., 2001) and inhibitory activity on the enzyme acetylcholinesterase (Barbosa-Filho et al., 



 

 

  

2006). In addition, the use of the bark decoction has anti-ulcer, anti-diabetic, anti-rheumatic, arthritis, 

used to skin diseases and it has scarring properties. B. virgilioides ethanolic extract was also used to 

evaluate inflammation and nociception in rats. Extract at oral doses of 100 to 1000 mg / kg body 

weight was found to cause edema inhibition, exudate volume suppression and leukocyte migration. 

These findings highlight their anti-inflammatory potential and support their traditional use in 

inflammatory conditions (Barros et al., 2010). Thomazzi et al., 2010 also demonstrated anti-

inflammatory activities in vivo. 

Furthermore, the analysis of the B. virgilioides extract at a concentration of 10 mg / kg-1 in 

an animal model, therefore at a lower concentration than that of popular use, verified an increase in 

collagen in the treated tissue, without signs of toxicity (Agra et al., 2013). This dose is safe for 

human treatment in wound repair, if the recommendations of traditional Chinese medicine is 

considered concerning the use of up to 10g extracts daily when in concentrations higher than 1:5 

(Yarnell, 2005). 

 

Calophyllum brasiliense Cambess. Clusiaceae 

Calophyllum brasiliense Camb. is known popularly as ‘Guanandi’, ‘Guarandi’ or ‘Jacareúba’ 

(Noldin et al., 2006). It is a plant species rich in compounds such as flavones, flavonols, 

triterpenoids, steroids and xanthones (Sartori et al., 1999), with emphasis on the xanthones 

brasixantone A, guanandine, 8-jacareubin and 6-deoxyjacareubin, and coumarins of the calanolides 

A, B and C, soulatrolide and mammea A and BA (Pretto et al., 2004; Noldin et al., 2006). This 

species has been used in folk medicine for the treatment of several diseases such as rheumatism, 

varicose veins, haemorrhoids and chronic ulcers (Corrêa et al., 1978). However, no records were 

found of how it is prepared. 

In vitro, the C. brasiliense extract was effective against HIV-1, an action associated with the 

presence of pyranocoumarins (soulatrolide and calanolids A and B) and calanolide C (Reyes et al., 

2004a). The extract of its seeds also presents molluscicide (Ravelonjato et al., 1992), antibacterial 

(Pretto et al., 2004), antifungal and antiparasitic activity (Abe et al., 2004). Lordani et al. (2015) used 

a a leave extract standardized on the coumarin mammea A/BB in a rat model achieving better 

healing, which demonstrates the existence of a pharmacological potential for this extract when used 

in wound healing. 

 

Caryocar coriaceum Wittm. Caryocaraceae 

‘Pequi’ occurs in all Brazilian Cerrado (Lorenzi and Mattos, 2008). It is rich in unsaturated, 

fatty acids and antioxidant components such as vitamins A and E (Sena et al., 2010). The leaves of 



 

 

  

C. coriaceum present antioxidant activity associated with tannins, phenols and xanthones (Duavy et 

al., 2012). In a hydroalcoholic leave extract, which demonstrated anti-inflammatory activity on mice 

skin inflammation models, the main phytochemicals were found to be chlorogenic acid, rutin, 

quercetin and lower concentrations of caffeic and gallic acids (Araruna et al., 2014). Moreover, Fruit 

seed oil is used in the treatment of respiratory diseases and rheumatism (Agra et al., 2007) and it has 

also shown anti-inflammatory activity on mice edema (Saraiva et al., 2011), antioxidant (Roesler et 

al., 2008) and gastroprotective properties, as well as wound healing (Quirino et al., 2009; Batista et 

al., 2010). In folk medicine, its fruit pulp and seed oils have been used for wound healing and as an 

anti-inflammatory, besides, the crude oil of seeds is also used for the treatment of rheumatic and 

muscular pains (Matos, 2007). In vitro, the topical use of its oil reduced oedema in mice as well as 

inhibiting the chemotaxis of inflammatory cells, which proves its anti-inflammatory potential against 

skin diseases (Saraiva et al., 2011). The combination of the oil with the aminoglycosides prevents the 

development of bacteria and other resistant microorganisms (Saraiva et al., 2008). Pequi oil applied 

to cutaneous wounds in rats promoted re-epithelialization and increased the number of fibroblasts 

and collagen fibers (Batista et al., 2010). The beneficial effects of C. coriaceum oil are also shown in 

the treatment of gastric ulcers (Quirino et al., 2009). 

C. coriaceum is a species whose therapeutic action according to Roesler et al. (2008) is 

present in traditional knowledge, although there is no concern about the possible toxicity of its 

extracts. However, cardiotonic heterosides have been identified in the extracts of this plant, which 

may indicate that there is some level of toxicity (Rates & Brigi, 2007) which should be further 

investigated. 

 

Casearia sylvestris Swartz. Salicaceae 

The C. sylvestris is a small tree which is known as ‘Guaçatonga’, ‘Erva-de-lagarto’, ‘Café-do-

diabo’ and ‘Língua-de-teiú’. Its leaves have a high content of essential oils, flavonoids (quercetin, 2-

vicenin and hesperitin), diterpenes (A-S casearins, clerodans I-VI, casearvestrins A-C), saponins, 

tannins, resins, anthocyanosides, caprionic acid and Lachachol (Borges et al., 2000; Oberlies et al., 

2002; Tininis et al., 2006). Its extracts have been used extensively in folk medicine as an anti-

bacterial, an anti-fungal (Borges et al., 2000, Oberlies et al., 2002). Folk medicine has also made use 

of this plant by pointing up anti-inflammatory and healing actions in the treatment of burn injuries 

and cuts (Campos et al., 2015). Further, this species also manifests a protective action against severe 

gastric lesions without evidence of hepatic, renal or haematological toxicity (Basile et al., 1990). In 

vitro, the hydroalcoholic extract used in the healing process of burns injuries showed the presence of 



 

 

  

anti-inflammatory, anti-diarrheic, anti-thermal, depurative, anti-rheumatic, anti-ophidian activities in 

addition to anti-inflammatory and healing activity in vivo (Campos et al., 2015). 

 

Copaifera langsdorffii Desf. Fabaceae or Leguminosae  

This plant species is popularly known as ‘Copaiba’. It is rich in oil where sesquiterpene and 

diterpenic compounds predominate (Veiga Júnior et al., 2007), it presents antimicrobial action (Deus 

et al., 2011), it is antitumor (Paiva et al., 1998) and proliferative (Oliveira et al., 2012), anti-

inflammatory, gastroprotective and healing (Paiva et al., 2002a & b; Arroyo et al., 2009). The 

healing activity of C. langsdorffii oil, which is obtained from the tree trunk, is due to wound 

contraction with a reduction in tissue repair time, as well as inducing cell recruitment and stimulating 

vascular proliferation without, however, interfering in the physiology of collagen (Feitosa Júnior et 

al., 2018). In vivo, the topical application of an ointment containing copaiba oil increases the 

concentration of the granulation tissue, neo-angiogenesis, in addition to preventing the formation of 

tissue necrosis (Estevão et al., 2013b). In vitro assays showed that in gastric ulcer episodes, the oil 

was able to decrease the injured area, reducing hyperaemia and haemorrhage (Arroyo et al., 2009), 

while its systemic administration promotes the improvement of the scar tissue in the bone tissue, 

raising the rate of epithelial migration (Silva et al., 2013). Dias da Silva et al. (2013) point out that 

the use of copaiba oil for bone remodeling promotes an increase in local neoformation and leads to 

an improvement in alveolar bone consolidation. It does, however, cause ulceration and increased 

counting inflammatory cells. However, the topical treatment in oral wounds with Copaiba extract 

extracted in Petroleum Ether did not show significant improvement of the wound healing action 

(Wagner et al., 2017). 

Pieri, Mussi and Moreira (2009) reported in their work that oil has been extracted from 

copaíba since ancient times and was used by Latin American Indians to heal the wounds of warriors, 

as well as to pass through the umbilical stump of newborns. The popular observations on the efficacy 

of this plant contribute to the dissemination of its therapeutic virtues, and even today this oil is 

widely used by low-income populations. 

 

Hancornia speciosa Gomez Apocynaceae 

A H. speciosa Gomes is a fruit tree, commonly known as ‘Mangabeira’, whose leaf extracts 

present L -(+)-bornesitol, quinic acid, chlorogenic acid, kaempferol, quercetin, isoquercetin, rutin, 

catechin (Endringer et al., 2007; Endringer et al., 2009; Pereira et al., 2012; Pereira et al., 2015; 

Santos et al., 2016), phenols, caffeine, epicatechin, quercetin, procyanidins B and C, florizine, 

floretin, eriodictiol, luteolin, apigenin, coumaroylquinic and protocatectic acid isomers (Bastos et al., 



 

 

  

2017). In vitro, it presents gastroprotective activity (Moraes et al., 2008), as well as antidiabetic 

(Pereira et al., 2015) and anti- inflammatory properties (Marinho et al., 2011). Traditionally, the 

leaves infusion is used in traditional medicine as an antioxidant, an antimicrobial, a cytotoxic agent 

(Santos et al., 2016), and as an anti- inflammatory remedy (Endringer et al., 2009). It is also used to 

heal wounds (Geller et al., 2015), for vasodilation (Ferreira et al., 2007), as a antihypertensive (Silva 

et al., 2016
b
), an antidiabetic (Pereira et al., 2015) and for acetylcholinesterase inhibitory activity 

(Penido et al., 2017). However, due to the lack of data on how this species is prepared popularly to 

treat wound healing, and also due to the lack of in vivo experimentation to prove its effectiveness, 

we can only assume that it can be effective due to its actions in essential stages of the wound healing 

process. 

 

Hyptis spicigera Lam. Lamiaceae 

H. spicigera is known as ‘Catirina’, ‘Cheirosa’ or ‘Cheirosa-de-espiga’. Its oil is rich in 

cineol, beta-pinene and especially alpha-pinene (Maia & Andrade, 2009). According to the 

composition of the monoterpenes and sesquiterpenes, this species presented several actions (Mercier 

et al., 2009). The essential oil of H. spicigera had antiulcerogenic and gastroprotective action by 

promoting the increase of gastric mucus production, making it an adjuvant in the treatment of 

chronic inflammatory diseases, as well as having effective wound healing action modulated by 

increased expression of COX-2 and EGF in the mucosa of gastric tissue. It is used by traditional 

communities in the treatment of fever, inflammation, gastric disorders (Takayama et al, 2011), 

cystitis (Bourdy et al., 2000) and in cases of pain and inflammation (Adorjan and Buchbauer, 2010). 

Studies conducted with test animals have not identified toxicity and are proportionally within the 

doses considered non-toxic to humans (Takayama et al., 2011). 

 

Jatropha curcas Linnaeus Euphorbiaceae 

This species is popularly known as ‘Knownpurgueira’, ‘pinhão-manso’, ‘jatrofa’, 

‘mandubiguaçu’, ‘pinhão-de-purga’ and ‘pinha-de-purga’. Its metabolite content consists of organic 

acids, cyclic triterpenes, stigmasterol (Lee et al., 1995), glycosides, tannins, phytosterols, flavonoids 

and steroidal sapogenins (Kim et al., 2002). Traditionally, the roots, stems, leaves, seeds and fruits 

are broadly used as purgative agents, anthelmintics, abortives and ascites, for the treatment of gout, 

and for epithelial disorders (Vollesen, 1995). Studies undertaken with its extracts reported activity in 

fevers, oral infections, jaundice, wounds and joint rheumatism (Oliver-Bever, 1986), as an 

antiparasitic (Fagbenro-Beyioku et al.; 1998), an antidiarrheal (Mujumdar et al., 2001) a 

chemotherapeutic (Aiyelaagbe et al., 2007) and as antimicrobial agents (Igbinosa et al., 2009).  



 

 

  

Effects as an antimicrobial, an anthelmintic, a coagulative, an anti-rheumatic, an anti-parasitic, an 

icterus, against fever, as a pesticide and in healing wound are also attributed to it (Júnior et al., 

2012), however, its seeds oil did not show cicatricial efficacy in study conducted with test animals  

(Júnior et al., 2012). 

 

Lippia sidoides Cham Verbanaceae 

The species Lippia sidoides, popularly known as ‘alecrim pimenta’, is an aromatic shrub 

found in Cerrado areas. Its essential oil is mainly rich in carvacrol, 1,8-cineol, and thymol  as the 

main compound (Guimarães et al., 2014), as also p-cymene , (E) -cariophylene, Ȗ -terpinene, 1,8-

cineole and ȕ-myrcene  (Cavalcanti et al., 2004), Gamma-terpinene, pcymene (Botelho et al., 2007) 

and (E) -caryophyllene (Fontenelle et al., 2007). In folk medicine, it is used as an antiseptic (Lacoste 

et al., 1996), anti-bacterial, fungicide, molluscicide, larvicide (Matos, 1996) and to control bacterial 

plaque growth in dogs’ teeth (Girão et al., 2003). Resin obtained from its macerated leaves is used 

topically in the treatment of acne, wounds, skin and scalp infections. Its infusions are used in the 

treatment of allergic rhinitis, vaginal, mouth and throat infections (Albuquerque, 2008), as an 

antiseptic and an anti-inflammatory, and in wound healing (Oliveira et al., 2014).  It is recommended 

(by ANVISA’s ‘List of traditional herbal products for simplified registration’ and the ‘List of herbal 

medicines for simplified registration’) that 2 to 3 g of the L. sidoides extract be applied topically 2 to 

3 times per day. However, it has also been reported that the continuous topical use of L. sidoides 

essential oil at 6% and 12% promotes inflammation and cutaneous irritation but does not delay 

wound healing process in skin lesions on mice (Oliveira et al., 2014). Still, an increase in skin 

thickness and inflammatory cells was recorded when compared to the control group. Absence of 

vascular proliferation (VEGF) was observed mainly in the group treated with the 12% ointment.  

 

Memora nodosa Manso Bignoneaceae 

Memora nodosa is a common shrub species in Cerrado areas, where it is popularly known as 

‘Carobinha’, ‘Carobinha do campo’, ‘Caroba-amarela’ or ‘Bambuzinho’. It can reach up to 1.70m in 

height, exhibiting composite leaves and large yellow flowers (Silva, 1998). Its leaves are rich in 

natural compounds used in the composition of different drugs, and the floral extract is active as a 

repellent thanks to the presence of benzaldehyde, the main compound found in this species 

(Tresvenzol et al., 2010). Flavonoids, carbohydrates and traces of saponin heterosides are found in 

the leaf extracts. Its stem is rich in flavonoids and traces of saponin heterosides, the root bark is 

replete with saponin heterosides (Tresvenzol et al., 2005), and in the essential oil benzaldehyde and 

1-octen-3-ol are present as major components (Tresvenzol et al., 2009). In traditional medicine, the 



 

 

  

infusion made from the stem and leaves is used to bathe, and thus treat, external sores and ulcers 

(Siqueira, 1988). Tea from its roots is used in episodes of intestinal pain (Silva, 1998). The wound 

healing activity of the root extract promotes the re-epithelization of the wounds and the partial 

reconstruction of the cellular attachments. This activity appears to be linked to the action of 

allantoin, isolated from the ethanolic extract of the root. Besides the wound healing activity, the 

toxicity also was evaluated and only the dose 5000 mg kg
-1

 presented hepatoxicity to mice, 

demonstrating the safety of the compost for animal consumption (Tresvenzol et al., 2013). Excessive 

or toxic doses should be avoided, although often, when designing the research project or experiment, 

the feasibility of use in traditional medicine is not considered. 

 

Orbignya phalerata Mart. Arecaceae or Palmae 

Orbignya phalerata, the ‘Babaçu’ is a palm tree with multiple uses (Lorenzi, 2004). The 

ethnopharmacological use of O. phalerata demonstrates that many of the extracts from Babaçu and 

its derived products are used to combat diseases (Souza et al., 2011). Glycerin is obtained from the 

fruit which has a medicinal potential, and fatty acids are used to obtain fuel, coal and flour (Amorim 

et al., 2006). about 40% of the oil extracted from chestnut is lauric acid which has recognized anti-

inflammatory properties (Wasule et al., 2014). Anti-inflammatory, immunomodulatory, antitumor, 

and immunocompetent activity was also identified using Babaçu oil (Silva and Parente, 2001). 

Babaçu mesocarp extract activity was evaluated in the healing process of median laparotomy in rats 

that were submitted to an incision in the alba linea. This extract (50 mg.kg-1 aqueous solutions) was 

not effective in wound healing. However, tensiometric findings on the 7th day after treatment 

showed a significant difference between the experimental and control groups (Filho et al., 2006). 

Both the healing and the anti-inflammatory activity are attributed to the popular use of the aqueous 

solution of the mesocarp of the fruit of O. phalerata (Pires, 1974). These actions are proven in 

studies that showed the induction and activation of macrophages and consequent increase in the 

production of nitric oxide and histamine that stimulated the phagocytic activity (Baxter and Cooke, 

1993). Again, there is no information in the literature about the how O. phalerata is prepared for 

ethnobotanic use to compare the scientific findings. 

 

Passiflora edulis Sims. Passifloraceae 

Among the 530 species listed in the Passifloraceae family (Hansen et al., 2006), about 150 

are native to Brazil (Lima et al., 1999), among them the yellow passion fruit ‘maracujá’ Passiflora 

edulis (Gomes et al., 2006). This plant contains the alkaloids (harmana, harmina, harmalina and 

harmol), flavonoids and carotenoids associated with analgesic, antipyretic, parasympatholytic and 



 

 

  

anti-inflammatory activities besides sedative and hypnotic activity (Silva et al., 2002). The bark is 

rich in insoluble fibers (Janebro et al., 2008). In addition, phenolic compounds with antioxidant and 

anti-inflammatory activity can be found in the use of passionfruit greaves (Zeraik and Yariwak, 

2012). Traditional use of yellow passion fruit extract as a sedative, an analgesic, an anti-

inflammatory and an anti-erysipelas is very common, as well as its use in wound healing (Bezerra et 

al., 2006). Antitumoral, antioxidant (Goñi and Serrano, 2005), anti-glycemic (Queiroz et al., 2012) 

and lipemic (Ramos et al., 2007) activity have all been described for P. edulis extract. Anti-

inflammatory activity was recorded by decreasing oedema volume, releasing myeloperoxidase, 

neutrophil infiltration and expression of TNF- and iNOS (Silva et al., 2011). The topical use of the 

P. edulis extract promoted fibroblastic proliferation and the improvement of the re-epithelialization 

process with increased leukocyte reaction and intense collagenization (Garros et al., 2006). In in 

vitro studies, the presence of analgesic activity by the inhibition of eicosanoid biosynthesis was 

reported, besides promoting anti-inflammatory activity (Silva et al., 2001). 

 

Pereskia aculeata Mill. Cactaceae 

‘Ora-pro-nóbis’ (Pereskia aculeata), occurs in regions of Cerrado where they reach up to 10 

m in height (Cruz, 1995). It contains monoterpenes, sesquiterpenes and diterpenes in large quantities, 

as well as polyphenols (Souza et al., 2016). Due to the high content of mucilage and essential and 

non-essential amino acids, especially tryptophan (Takeiti et al., 2009), it is used as an emollient and 

food source (Filho and Cambraia, 1974). In Brazilian traditional medicine, it is used in therapy to 

treat anaemia (Damasceno and Barbosa, 2008). Antioxidant, antimicrobial, antifungal and cytotoxic 

activities are also mentioned in neuroblastoma tumour cells SH-SY5Y (Souza et al., 2016). In vitro 

tests confirm emollient action in the relief of inflammation besides helping to heal burns (Sartor et 

al., 2010). P. aculeata extracts promote wound healing activity by increasing the closing velocity, 

blood flow and deposition of tissue collagen, corroborating its traditional use as an anti-inflammatory 

and in wound healing (Pinto et al., 2016), mainly due to the proliferative action of the tissue 

fibroblasts (Carvalho et al., 2014), the increase in the collagen deposition and the greater speed of the 

contraction of the edges of the wounds (Pinto et al., 2016). 

A study conducted by Pinto et al. (2016) with hexane fraction (HF) and methanol extract 

(HM) from P. aculeata extracts, both at 5%, were applied immediately after the injury and every 48h 

for a period of 14 days in lesions in mice. In this investigation, the fractions used were effective in 

wound repair, where increased blood flow and collagen deposition were observed (Pinto et al., 

2016).  



 

 

  

It is important to mention that the study involving this species was based on the fact that since 

ancient times, Cactaceae have been widely used in traditional medicine and healers have used these 

plants as relief from burns and ulcer healing, among other pathologies. 

 

Piper marginatum Jacq. Piperaceae 

Piper marginatum is known as ‘Pimenta de macaco’ (Guimarães and Giordano, 2004), and its 

main secondary metabolites are terpenoids, phenylpropanoids (Andrade et al., 2008), amides and 

flavonoids (Brú and Guzman, 2016). The characteristic compounds of this species are O-anethole, 

estragole, isoenergenol methyl ether, 3-farnesyl-4-hydroxybenzoic acid, 3-farnesyl-4-

methoxybenzoic acid and vitexin (Parmar et al., 1997) and can be used as chemotaxonomic markers 

(Brú and Guzman, 2016). The extracts obtained from the different parts of the vegetable are used by 

indigenous communities in the treatment of gastrointestinal, tonic, diuretic and carminative diseases 

(Stasi and Hiruma-Lima, 2002; Albuquerque et al., 2007
a
). In general, leaves and fruits are used in 

the treatment as antispasmodic, for liver, spleen, intestinal problems and widely used for cough 

treatment (Pereira et al., 2011). A review of P. marginatum has a number of ethnopharmacological 

applications, and in Brazil local communities use leaves for rheumatism, bleeding from skin wounds, 

toothache and tumors, and also to reduce swelling (Brú and Guzmam, 2016).  

In addition, D'angelo et al. (1997) showed that P. marginatum extract caused a positive anti-

inflammatory effect on tissue healing in rats and mice, with the vasoconstrictor activity are due 

mainly to the presence of noradrenaline (D'angelo et al., 1997).  

 

Poincianella pluviosa D.C Fabaceae or Leguminosae 

‘Sibipiruna’ or ‘Pau-Brasil falso’ is also known as Caesalpinia peltophoroides (Benth.).  

Phytochemical composition of Sibipiruna reveals an absence of alkaloids and the presence of sterols, 

tannins, flavonoids and saponins (Rodrigo et al., 2010). The essential oil of the flowers is rich in 

alkane chains (Carvalho et al., 2013), whereas extracts from the stem demonstrate the presence of 

gallic acid, ethyl ester, rhuschalcona VI, lupeol, betulinic acid and stigmasterol (Flores and Almanza, 

2006). Its chemical components have several biological activities (Zanin et al., 2012), such as 

antimalarial, anti-ulcer, anti-inflammatory and wound healing (Bueno et al., 2014; Bueno et al., 

2016). Bueno et al. (2014) showed that the crude extract of P. pluviosa bark is rich in hydrolysable 

tannins, increasing the in vitro viability of keratinocytes (HaCaT) and fibroblasts (pNHDF), in 

addition to stimulating the keratinocytes proliferation. The crude extract of P. pluviosa stimulated the 

formation of new collagen fibers, re-epithelialization and wound healing with increased regulation 



 

 

  

and tissue protection. This is also due to the antioxidant action of the phenolic compounds that 

inhibit excess produced oxidizing agents (Bueno et al., 2016).  

 

Pyrostegia venusta (Ker-Gawl) Miers Bignoniacea 

This is a typical species of the Brazilian Cerrado (Veloso et al., 2010). Pyrostegia venusta, 

known as the ‘Cipó-de São João’ or ‘Dedo de Mica’, is rich in polyphenolic compounds such as 

flavonoids (Veloso et al., 2010). It presents anti-microbial, antinociceptive, antioxidant and 

antitumor activity, as well as its traditional use in inflammatory diseases, blemishes and skin 

infections such as leucoderma and vitiligo (Veloso et al., 2010; Roy et al., 2012). The P. venusta 

flowers extract promoted improved wound contraction, and tensile strength allied and neutrophil 

reduced when the concentration of 100 mg kg 
-1

 was used. In addition, there was an improvement in 

epithelialization, fibroplasia and neovascularization after treatment.  It also caused increased levels 

of hexosamine and hydroxyproline due to the stabilization of the electrostatic interactions of collagen 

(Roy et al., 2012). This concentration is within the limit of up to 2,000 mg /kg as being safe for use 

in animal tests, without any risk of toxic effects developing (Fernandes et al., 2011). Hydroxyproline 

is most important for the stabilization of the triple helix of collagen molecules, while hexosamines 

are necessary to guarantee the existence of biomechanical properties in the connective tissue (Koob 

and Vogel, 1987). 

 

Schinus terebinthifolius Raddi Anacardiaceae  

The Schinus terebinthifolius also called as ‘Aroeira-da-praia’, ‘Aroeira-pimenteira’ or 

‘Cambuí’ occurs in Rio Grande do Norte to Rio Grande do Sul (Lorenzi and Matos, 2008). S. 

terebinthifolius extract has tannins, terpenes, saponins and flavonoids that attribute antioxidant 

activities (Carvalho et al., 2003). Recommendation of its use by the local population include treating 

respiratory infections, for digestive disorders, for the prevention of diarrhoea (Estevão et al., 2015), 

as a purgative, an anti-inflammatory and an anticonvulsant (Lipinski et al., 2012). In addition, 

astringent, antibacterial and antitumoral activities have been attributed to S. terebinthifolius extracts, 

as well as it being an inhibitor of histamine, serotonin and acetylcholine (Lipinski et al., 2012; Fedel-

Miyasato et al., 2014). Moreover, S. terebinthifolius has been shown to be an antiallergic (Machado 

et al., 2008), an antibacterial (SILVA et al., 2010), an antioxidant, an antitumour (Bendaoud et al., 

2010), and an anti-fungal (Barbieri et al., 2014), with healing and anti-inflammatory properties 

(Lucena et al., 2006; Lipinski et al., 2012; Estevão et al., 2013
a
). The masticaenoic acid and the 3β-

masticadienólico present in S. terebinthifolius inhibit the phospholipase A2 and consequently 

interferes in the degranulation of neutrophils and mast cells in inflammatory murine models 



 

 

  

(Medeiros et al., 2007). The hydroalcoholic extract of S. terebinthifolius promotes collagen synthesis 

and vascular neoformation, in addition to reducing inflammation in urinary tract wounds (Lucena et 

al., 2006). The oil of this species was effective in the treatment of cutaneous wounds as it stimulated 

the granulation tissue, an increase in more organized collagen fibers and faster epithelization 

(Estevão et al., 2013
a
). In addition, the topical application of an ointment based on S. terebinthifolius 

promoted an increase in the number of mast cells, fibroblast proliferation and wound contraction 

(Estevão et al., 2015). Improvement in wound healing and in anti-inflammatory activity observed in 

the S. terebinthifolius leaves extract at 80 mg ml 
-1. 

can be due to the presence of flavonoid and 

phenolic acids (Fedel-Miyasato et al., 2014). S. terebinthifolius presents low toxicity in mice and is 

consumed by humans daily (Pires et al., 2004).  

The S. terebinthifolius Raddi is recognized as the practice of phytotherapy by the Brazilian 

Health System and its use is indicated as an antiseptic and an anti-inflammatory (RENAME, 2013). 

 

Sebastiania hispida (Mart) Pax Euphorbiaceae 

The species Sebastiania hispida is popularly known as ‘Mercury’ It is rich in triterpenes, 

tannins and saponins (Hnatyszyn et al., 2007), phenolic compounds (gallicin, gallic acid, syringic 

acid, caffeic acid) and flavonoids (quercetin, kaempferol, campesterol; isorhamnetin; isoquercitrin) 

(Penna et al., 2001; Hnatyszyn et al., 2007), as well as in steroids (β-sitosterol and stigmasterol) 

(Lima et al., 2009). It is popularly used as a cicatrizant (Pott and Pott, 1994; Rizzi et al., 2017). This 

property could be verified by evaluations made with the topical application of S. hispida that 

promoted an increase in the synthesis of type I collagen during tissue regeneration, due to the 

presence of phenolic compounds and their derivatives (Rizzi et al., 2017).  

 

Serjania erecta Radlk Sapindaceae  

Serjania erecta is also called ‘Timbó’ or ‘cipó-cinco-folhas’ in Brazil. The analysis of 

extracts has revealed the presence of compounds such as saponins, flavonoids, terpenes, steroids, 

tannins, alkaloids, fatty acids and amino acids (Rodrigues and Pinto, 2014). These compounds may 

be responsible for the anti-inflammatory activity found by Gomig et al. (2008), promoting in a dose-

dependent manner, the reduction of oedema and the reduction of myeloperoxidase enzyme activity. 

Moreover, the authors provide empirical support for the popular use of ‘cipó-cinco-folhas’for skin 

inflammatory diseases. Also, it is popularly used in the treatment of stomach pain, ulcers, 

hypertension (Arruda et al., 2009; Bourdy et al., 2004) and migraines (Artal and Cabrera, 2007). In 

addition, it has an anti-inflammatory agent (Gomig et al., 2008), an antiproliferative agent (Mesquita 

et al., 2005) and acts as an antioxidant (Broggini et al., 2010).  



 

 

  

 

Sideroxylon obtusifolium (Roem. & Schult.) T.D. Penn. Sapotaceae 

Sideroxylon obtusifolium, or ‘Quixaba’, ‘Quixabeira’ or ‘Rompe-gibão’ as it is popularly 

known, has different secondary compounds in the constitution of its extracts, such as pentacyclic 

triterpenes, saponins, flavonoids, triterpene glycoside, flavonol glycosides, catechin and 

glycerogalactolipidium (Gingerglycolipid A) (Oliveira et al., 2012). It is a medicinal species with 

anti-inflammatory, hypoglycaemic, tonic and astringent properties (Agra et al., 2008). The diversity 

of uses of Quixaba extract adopted in folk medicine has intensified the exploitation of this plant 

species, leaving it in danger of extinction (Albuquerque et al., 2007
b
). In addition, Sideroxylon 

obtusifolium is popularly associated with use in episodes of ovarian inflammation, diabetes, 

influenza, gastritis, kidney pain, inflammatory disorders and strokes (Leite et al., 2015). It is also 

used in the treatment of painful and inflammatory processes (Neto et al., 2010), expectorants 

(Alburqueque et al., 2007), duodenal ulcers, gastritis, heartburn, chronic inflammation, genital 

lesions, inflammation of the ovaries, adenitis, colic, kidney problems, heart problems, diabetes and 

healing (Albuquerque and Oliveira, 2007). Studies by Neto et al. (2010) report that the extract has an 

antinociceptive action by the inhibition of COX, analgesic and anti-inflammatory, also acting in the 

blockading of leukocyte migration and in the establishment of antioxidant activity mediated by 

flavonoids.  

Leite et al. (2000) mention that S. obtusifolium extract has anti-inflammatory and antioxidant 

action, thus acting in the inflammatory phase of the cicatricial process and was as efficient as the 

control used in this study. These results agree with the ethnopharmacological use of this species in 

inflammatory and painful processes and are an important resource for traditional populations in the 

treatment of wounds since they present low toxicity (Albuquerque et al., 2007). 

 

Siparuna guianensis Aubl. Siparunaceae 

Siparuna guianensis is known popularly as ‘Negra-mina’. Valentini et al. (2009) report the 

popular use of compresses and cataplasms for headaches, rheumatism and postpartum, also as an 

insect repellent and a cicatrizant, the latter of which, however, is an action that is predominantly due 

to the anti-inflammatory activity (Rodrigues and Carvalho, 2001). Different secondary compounds 

are present as active compounds in S. guianensis extracts in which Epi--Cadinol is the main one 

found, together with monoterpenes, sesquiterpenes, sesquiterpenes alcohols, aliphatic ketones, -

Pinene, Mircene and -Cadinene (Viana et al., 2002). The study by Renner and Hausner (2005) on 

the decoction of S. guianensis leaves, presents action in the treatment of stomach disorders. Found in 



 

 

  

a lower concentration in the extracts of S. guianensis, liriodenin (2c) has a sedative action in the 

central nervous system, while alkaloids of the aporphine type have an antioxidant action (Leitão et 

al., 1999). The extract has cicatricial and re-epithelizing action without mutagenic activity (Thomé et 

al., 2012). 

 

Strychnos pseudoquina A. St. Hill.  Loganiaceae 

Strychnos pseudoquina St. Hil. is a native plant species of the Brazilian Cerrado of which the 

phytochemical compounds present in the alcoholic extract are rich in flavonoids and phenols. In folk 

medicine, their husks (Cortes et al., 2013) and leaves are employed as antipyretic agents, 

antimalarials and in the treatment of gastrointestinal disorders (Bonamin et al., 2011). These 

compounds present a protective action of the gastric mucosa of mice against lesions caused by anti-

inflammatory drugs and acid solutions of ethanol, as well as reducing the area of lesions and 

increasing the cellular and vascular proliferation of the injured region (Silva et al., 2005). Unlike the 

ethnobotanical use described earlier, Sarandy et al., (2018) show that 5% and 10% S. pseudoquine 

extract acts at important stages of skin healing. 

 

Stryphnodendron adstringens Mart. Fabaceae or Leguminosae 

Stryphnodendron adstringens is a deciduous plant commonly known as ‘Barbatimão’ 

(Lorenzi and Matos, 2008) that was often associated with the treatment of leucorrhea, diarrhoea, 

haemorrhage, haemorrhoids, conjunctivitis, throat and vaginal inflammation, gastric ulcers and 

wounds (Silva et al., 2010). Its action is due to the composition of its extracts that are rich in 

proanthocyanidins, alkaloids, tannic acid, flavonoids and groups of tannins, molecules responsible 

for the main activities reported (Souza et al., 2007). It presents anti-microbial, antioxidant and 

antinociceptive (Melo et al., 2007), anti-ulcerative (Minatel et al., 2010), anti-inflammatory (Lima et 

al., 1998), antiseptic, astringent, haemostatic and cicatrizant activity (Macedo et al., 2008). The 

healing action of S. adstringens on skin wounds is due to the strong promotion of fibroblast 

multiplication and the increase in collagen levels (Coelho et al., 2010). In diabetic rats, the crude 

‘Barbatimão’ bark extract stimulated the production of collagen fibers, favored the remodeling of the 

extracellular matrix and promoted the regulation of COX-2 and VEGF (Pinto et al., 2015). The 

epigallocatechin-3-O-gallate, a tannin found in this extract, facilitates re-epithelization, angiogenesis, 

and activation of myofibroblasts (Minatel et al., 2010). In general, tannins are able to reduce the 

inflammatory response by interacting with proteins and forming a protective layer of the skin 

(Haslam, 1996). Hernandes et al. (2010) report that the topical use of ‘Barbatimão’ extract stimulates 

the proliferation of keratinocytes at the margin of the wound with consequent local re-epithelization 



 

 

  

due to the action of proanthocyanidins, without interfering with the epithelial migration in the 

contraction of the wound. 

 

Stryphnodendron obovatum Benth Leguminosae or Leguminosae 

This is another species popularly known as ‘Barbatimão’. Its chemicals constituents are 

alkaloids, flavonoids, terpenes, stilbenes, steroids, protease inhibitors (such as trypsin) and tannins 

(Vasconcelos et al., 2004). In folk medicine, it is used as a haemostatic, an anti-inflammatory, an 

anti-oedematogenic, an antiseptic, an anti-diarrheal, an anti-ulcerative, and an anti-haemorrhagic 

(Soares et al., 2008). Lopes et al., (2005) show that the crude extract and 2.5% ethyl acetate of S. 

obovatum have efficacy as a healing factor thanks to the tannins and other phenols present. 

 

Stryphnodendron polyphyllum Mart. Leguminosae or Leguminosae 

This species is also known as ‘Barbatimão’. It has phenolic compounds in its cortex and is 

notable for its medicinal properties (Lopes et al., 2005), influenced by environmental and edaphic 

factors that interfere in the production of tannins and phenols in the bark (Jacobson et al., 2005). In 

popular medicine, the astringent properties of its extracts are used in the treatment of tonsillitis, 

pharyngitis, leucorrhoea, diarrhoea, haemorrhoids, rashes, inflammation (Lima et al., 1998), as well 

as an antiseptic, an anti-inflammatory, a leukorrheal, against diarrhoea, as a coagulant and a 

cicatrizant (Lopes et al., 2005; Soares et al., 2008). Experimentally, its extracts are active as an 

antimicrobial (Lopes et al., 2003) and an antioxidant (Souza et al., 2007) – this activity is due to the 

total phenols content, such as tannins and flavonoids (Choi et al., 2006). Just as is the case with S. 

obovatum, Lopes et al. (2005) attributed to the 2.5% S. polyphyllum extract a healing activity due to 

the presence of tannins and phenolic compounds present.  

 

Tabebuia avellanedae Lor. ex Griseb Bignoniaceae 

Known as ‘Purple Ipê’, ‘Pau d'arco’ or ‘Ipê uma’ (Bussmann, 2018), this species presents 

naphthoquinones such as lapachol and lapachone, and some of its derivatives (alpha-lapachol, beta-

lapachol, dihydro-lapachol), as well as lapachenol, furanonaftoquinone, anthraquinone, flavonoid 

(quercetin), hydroxybenzoic acid (Lorenzi and Matos, 2008), tannins; resins; minerals; saponins and 

coumarins (Panizza, 1997). It is popularly used in the treatment of diabetes and gastric ulcers as well 

as having analgesic, anti-inflammatory and anti-mutagenic action (Carvalho, 2003) and antimalarial, 

trypanosomicidal, anti-psoriasis, antiviral, anti-schistosomal, anti-neoplastic, immunomodulatory, 

anti-inflammatory and antibacterial (Lipinski et al., 2012) properties. Anti-inflammatory and 

antioxidant actions related to the presence of tannins, quinones and flavonoids are attributed to this 



 

 

  

plant (Miranda et al., 2001), but the lapachol may also be responsible for these properties (Goulart et 

al., 2003). In vitro, it presents analgesic, diuretic and antifungal action against eczema, and is used to 

treat Hodgkin's disease, leukaemia, stomatitis, syphilis and ulcers (Miranda et al., 2001). Lapachol 

and β-lapachona present in the extracts of T. avellanedae bark have antimicrobial and cytotoxic 

activity against strains of multi-resistant Staphylococcus aureus (Pereira et al., 2006; Sadananda et 

al., 2011). The healing action of the extracts of T. avellanedae is due to the variety of tannins capable 

of precipitating proteins present in the superficial cells of the mucosa of the damaged tissues, 

forming a coating layer that prevents bacterial establishment and promotes antiseptic action (Neto et 

al., 1996). 

Lipinski et al. (2012) do not present the dosage used to attest to the improvement of clinical 

and histological aspects evaluated in Lipinski’s (x) animal model, which prevents reproducibility and 

the possibility of testifying this efficiency. 

 

Vernonia scorpioides Lam. Pers Asteraceae 

This is a species known as ‘Assa-peixe’, ‘Piracá’, ‘Enxuga’, ‘Erva-de-são-simão’, ‘Erva-de-

preá’, ‘Capichingui’, ‘Capichingui-de-bicho’ and ‘Nogueira’. Its actions are related to the presence 

of secondary compounds, among them terpenes, flavonoids, polyacetylenes and sesquiterpene 

lactones (Freire et al., 1996). Root extracts are rich in flavonoids, steroids and polysaccharides 

(Nergard et al., 2004), while the composition of its essential oil includes germacrene D, 

transcariophilene, limonene, ∆-cardinene, biciclogermacrene, β-pinene, β-mircene, α-copaene, α-

humulene, Allo-Aromadendrene (Toigo et al., 2004), polyacetylene,  glaucolide, scorpioidin and 

sesquiterpene lactones (Warning et al., 1987). Traditionally, it is used topically in the treatment of 

various skin problems, chronic ulcers, allergies, irritations, pruritus, oedema due to trauma or 

infection, neuralgia, inflammatory processes and skin lesions in general, while is administered orally 

to treat gastrointestinal disorders (Monteiro et al., 2001).  The prevalent presence of sesquiterpene 

lactones in extracts of V. scorpioides in topical preparation tested in the healing process on excisional 

wounds in the skin of mice corroborates with traditional use. 

Several scientific studies report anti-inflammatory, antipyretic, antitumor and antimalarial 

actions in extracts of V. scorpioides (Iwalewa et al., 2003). It has anti-inflammatory activity (Kumari 

et al., 2003) promoting the proliferation of lymphocytes, the release of histamine and serotonin and 

the promotion of exocytosis by neutrophils with inhibition of 5-LOX and leukotriene C4 synthetase 

leading to a decrease in the production of inflammatory cytokines (IL-1β, IL-6, IL-8 and TNF-α) 

(Siedle et al., 2003). 

 



 

 

  

 

4. Conclusion 

Although there has been an increase in knowledge about the biological actions of plants, the 

scientific basis for the use of medicinal plants remains scarce. Herein, we sought to use an approach 

that would provide information on the traditional use of wound healing plants, or at least that act on 

some wound healing process. In addition, we sought to undertake a summary that could give other 

researchers information on what already exists from experimental work with these plants and also 

their phytochemical composition. Unfortunately, the literature is poor at documenting traditional 

medicinal use. Little is found about the forms of preparation, and quantities used. Thus, it is difficult 

to confirm or validate traditional use with laboratory experimentation. Therefore, we try to organize 

and make this information available and also try to understand how these plants are prepared and 

tested so that their use is safer. 

In summary, this review shows that the great diversity of plant species of the Brazilian's 

Cerrado still is not well explored by science, at least in terms of wound healing activity. 

 

 

Contributions of the co-authors: RIMAR, HBS and RGT conceived of the idea presented. 

JARN wrote the manuscript with support from BRPT, RIMAR, HBS and RGT; EW contributed by 

critical review of the manuscript and did grammatical review in collaboration with a native speaker 

from ZHAW language services. All authors discussed the results and contributed to the final 

manuscript. 

 

Acknowledgement The authors sincerely thank Dr. Andreas Lardos for kindly critically 

reading this manuscript, botanist Allisson Rodrigues Resende for his help in reviewing the family 

names of the species, and to Caroline Hyde-Simon from Language Services at the ZHAW’s LSFM 

for kindly review of the English language of the manuscript. Last, but not least, we thank CNPq / 

FAPEMIG / Brazil for their financial support. 

 

5. REFERENCES 

 

Abe, F., Nagafuji, S., Okabe, H., Akahane, H., Estrada-Muñiz, E., Huerta-Reyes, M., Reyes-

Chilpa, R. 2004. Trypanocidal constituents in plants. 3. leaves of Garcinia intermedia and heartwood 

of Calophyllum brasiliense. Biol. Pharm. Bull 27, 141-143. https://doi.org/10.1248/bpb.27.141 



 

 

  

Adorjan, B., Buchbauer, G. 2010. Biological properties of essential oils: an updated review. 

Flavour and Fragrance Journal 25, 407-426. https://doi.org/10.1002/ffj.2024 

Agra, I.K.R., Pires, L.L.S., Carvalho, P.S.M., Silva-Filho, E.A., Smaniotto, S., Barreto, E. 

2013. lordani Anais da Academia Brasileira de Ciências 85, 945-954. 

http://dx.doi.org/10.1590/S0001-37652013005000049  

Agra, M.F., Silva, K.N., Basilio, I.J.L.D., Freitas, P.F., Barbosa-Filho, J.M. 2008. Survey of 

medicinal plants used in the region Northeast of Brazil. Brazilian Journal of Pharmacognosy 18, 472-

508. http://dx.doi.org/10.1590/S0102-695X2008000300023 

Agra, M.F; Freitas, P.F; Barbosa Filho, J.M. 2007. Synopsis of the plants known as medicinal 

and poisonous in Northeast of Brazil. Revista Brasileira de Farmacognosia 17, 114-140. 

http://dx.doi.org/10.1590/S0102-695X2007000100021 

Aiyelaagbe, Oo; Adeniyi, Ba; Fatunsin, Of, Arimah, Bd. 2007. In vitro antimicrobial activity 

and phytochemical analysis of Jatropha curcas roots. Int. J. Pharmacol 3, 106-110. 

https://doi.org/10.3923//ijp.2007.106.110 

Albuquerque, A.C.L., Pereira, M.S.V., Pereira, J.V., Costa, M.R.M., Higino, J.S. 2008. Efeito 

antimicrobiano do extrato da Lippia sidoides Cham. sobre microrganismos cariogênicos. Arquivos 

em Odontologia 44,5-10. 

Albuquerque, U.P., Medeiros, P.M., Almeida, A.L.S., Monteiro, J.M., Lins Neto, E.M.F., 

Melo, J.G., Santos, J.P. 2007. Medicinal plants of the caatinga (semi-arid) vegetation of NE Brazil: a 

quantitative approach. Journal of Ethnopharmacology 114, 325-354. 

https://doi.org/10.1016/j.jep.2007.08.017 

Albuquerque, U.P., Oliveira, R.F. 2007a. Is the use-impact on native caatinga species in 

Brazil reduced by the high species richness of medicinal plants? J Ethnopharmacol 113, 156-170. 

https://doi.org/10.1016/j.jep.2007.05.025 

Albuquerque, U.P.D., Monteiro, J.M., Ramos, M.A., De Amorim, E.L.C. 2007b. Medicinal 

and magic plants from a public marketin northeastern Brazil. J. Ethnopharmacol 110, 76-91. 

https://doi.org/10.1016/j.jep.2006.09.010 

Alerico, G.C., Beckenkamp, A., Vignoli-Silva, M., Buffon, A., Von Poser, G.L. 2015. 

Proliferative effect of plants used for wound healing in Rio Grande do Sul state, Brazil. Journal of 

Ethnopharmacology 176, 305-310. https://doi.org/10.1016/j.jep.2015.11.001 

Almeida, E.R. 1993. Plantas medicinais Brasileiras, conhecimentos populares e científicos. 

1nded. Editora Hemus Ltda, São Paulo.  

Almeida, S.P., Proença, C.E.B., Sano, S.M., Ribeiro, J.F. 1998. Cerrado: espécies vegetais 

úteis. 2nded. Editora da Embrapa-CPAC, Planaltina. 



 

 

  

Amorim, E. 2006. Efeito do uso tópico do extrato aquoso de Orbignya phalerata (babaçu) na 

cicatrização de feridas cutâneas: estudo controlado em ratos. Acta Cir. Bras 21, 67-76. 

http://dx.doi.org/10.1590/S0102-86502006000800011 

Andrade, E.H.A., Carreira, L.M.M., Silva, M.H.L., Silva, J.D., Bastos, S.N., Sousa, P.J., 

Guimarães, E.E., Maia, J.G.S. 2008. Variaility in essential-oil composition of Piper marginatum 

sensu lato. Chemisty & Biodiversity 5, 197-208. https://doi.org/10.1002/cbdv.200890011 

Araruna, M.K; Saraiva, R. A; Nogara, P. A; Rocha, J. B; Boligon, A. A; Athayde, M.L; 

Menezes, I.R. 2014. Effect of pequi tree Caryocar coriaceum Wittm. leaf extracts on different mouse 

skin inflammation models: inference with their phenolic compound content. African Journal of 

Pharmacy and Pharmacology 8, 629-637. DOI: 10.5897/AJPP2014.4033 

Arroyo, J; Almora, Y; Quino, M; Martínez, J; Condorhuamán, M; Flores, M; Bonilla, P. 

2009. Efecto citoprotector y antisecretor del aceite de Copaifera officinalis en lesiones gástricas 

inducidas en ratas. In: Anales de la Facultad de Medicina. UNMSM. Facultad de Medicina 70, 89-

96. DOI: http://dx.doi.org/10.15381/anales.v70i2.955 

Arruda, A.P.C.C.B.N., Coelho, R.G., Honda, N.K., Ferrazoli, C., Pott, A., Hirumalima, C.A. 

2009. Gastroprotective effect of Serjania erecta Radlk (Sapindaceae): Involvement of sensory 

neurons, endogenous nomprotein sulfhydryls, and nitric oxide. Journal of Medicinal Food 12, 1411. 

https://doi.org/10.1089/jmf.2008.0269 

Artal, F.J.C., Cabrera, C.V. 2007. An anthropological study about headache and migraine in 

native cultures from Central and South America. Headache 47, 834-841. 

https://doi.org/10.1111/j.1526-4610.2007.00778.x 

Barata, L. E. S., Alencar, A. A. J., Tascone M., Tamashiro, J. 2009.  Plantas Medicinais 

Brasileiras. I. Achyrocline satureioides (Lam.) DC. (Macela). Revista Fitos. 4. 01 (2009).Barbieri, 

D.S; Tonial, F; Lopez, P.V; Sales Maia, B.H; Santos, G.D, Ribas, M.O; Glienke, C; Vicente, V.A. 

2014. Antiadherent activity of Schinus terebinthifolius and Croton urucurana extracts on In vitro 

biofilm formation of Candida albicans and Streptococcus mutans. Archives of oral biology 59, 887-

896. https://doi.org/10.1016/j.archoralbio.2014.05.006 

Barbosa-Filho, J.M., Almeida, J.R.G.S., Costa, V.C.O., Da-Cunha, E.V.L., Silva, M.S., Braz-

Filho, R. 2004. Bowdichine, a new diaza-adamantane alkaloid from Bowdichia virgilioides. J Asian 

Nat Prod Res 6, 11-17. https://doi.org/10.1080/1028602031000119763 

Barbosa-Filho, J.M., Medeiros, K.C.P., Diniz, M.F.F.M., Batista, L.M., Athayde-Filho, P.F., 

Silva, M.S., Cunha, E.V.L., Almeida, J.R.G.S., Quintans-Júnior, L.J. 2006. Natural products 

inhibitors of the enzyme acetylcholinesterase. Rev Bras Farmacogn 16, 258-285. 

http://dx.doi.org/10.1590/S0102-695X2006000200021 

https://doi.org/10.1111/j.1526-4610.2007.00778.x
http://dx.doi.org/10.1590/S0102-695X2006000200021


 

 

  

Barros WM, Rao VS, Silva RM, Lima JC, Martins DT. Anti-inflammatory effect of the 

ethanolic extract from Bowdichia virgilioides H.B.K stem bark. 2010. An Acad Bras Cienc. 

82(3):609-16. http://dx.doi.org/10.1590/S0001-37652010000300008 

Basile, A.C., Sertié, J.A., Panizza, S., Oshiro, T.T., Azzolini, C.A. Pharmacological assay of 

Casearia sylvestris. I: Preventive anti-ulcer activity and toxicity of the leaf crude extract. Journal of 

Ethnopharmacology, Limerick 30, 185-197. https://doi.org/10.1016/0378-8741(90)90007-G 

Bastos, K., Dias, C., Nascimento, Y., Silva, M.S., Langassner, S.M., Wessjohann, 

L.A.,Tavares, J.F. 2017. “Identification of phenolic compounds from Hancornia speciosa 

(Apocynaceae) leaves by uhplc orbitrap-hrms”. Molecules 22, 143. 

https://doi.org/10.3390/molecules22010143 

Batista, J.S; Silva, A.E; Rodrigues, C.M.F; Costa, K.M.F.M; Oliveira, A.F; Paiva, E.S; 

Olinda, R.G. 2010. Avaliação da atividade cicatrizante do óleo de pequi (Caryocar coriaceum wittm) 

em feridas cutâneas produzidas experimentalmente em ratos. Arquivo do Instituto Biológico 77, 441-

447. 

Baxter, A.G., Cooke, A. 1993. Complement lytic activity has no role in the pathogenesis of 

autoimmune diabetes in NOD mice. Diabetes 42, 1574-1578. 

https://doi.org/10.2337/diab.42.11.1574 

Bendaoud, H; Romdhane, M; Souchard, J. P; Cazaux, S; Bouajila, J. 2010. Chemical 

composition and anticancer and antioxidant activities of Schinus molle L. and Schinus 

terebinthifolius Raddi berries essential oils. Journal of Food Science 75, 466-472. 

https://doi.org/10.1111/j.1750-3841.2010.01711.x 

Bezerra, J.A.F., Campos, A.C.L., Vasconcelos, P.R.L., Nicareta, J.R., Ribeiro, E.R., 

Sebastião, A.P.M., Urdiales, A.I.A., Moreira, M., Borges, A.M. 2006. Extract of Passiflora edulis in 

the healing of colonic anastomosis in rats: a tensiometric and morphologic study. Acta Cirúrgica 

Brasileira 21, 16-24. http://dx.doi.org/10.1590/S0102-86502006000900004 

Bonamin, F., Moraes, T.M., Kushima, H., Silva, M.A., Rozza, A.L., Pellizzon, C.H., Bauab, 

T.M., Rocham L.R., Vilegas, W., Hiruma-Lima, C.A. 2011. Can a Strychnos species be used as 

antiulcer agent? Ulcer healing action from alkaloid fraction of Strychnos pseudoquina St. Hil. 

(Loganiaceae). J Ethnopharmacol 138, 47-52. https://doi.org/10.1016/j.jep.2011.08.020 

Borges, M.H., Soares, A.M., Rodrigues, V.M., Andrião-Escarso, S.H., Diniz, H., Hamaguchi, 

A., Quintero, A., Lizano, S., Gutiérrez, J.M., Giglio, J.R., Homsi-Brandeburgo, M.I. 2000. Effects of 

aqueous extract of Casearia sylvestris (Flacourtiaceae) on actions of snake and bee venoms and on 

activity of phospholipases A2. Comparative Biochemistry and Physiology 127, 21-30. 

https://doi.org/10.1016/S0305-0491(00)00237-6 



 

 

  

Botelho, M.A., Nogueira, N.A.P., Bastos, G.M., Fonseca, S.G.C., Lemos, T.L.G., Matos, 

F.J.A., Montenegro, D., Heukelbach, J., Rao, V.S., Brito, G.A.C. 2007. Antimicrobial activity of the 

essential oil from Lippia sidoides, carvacrol and thymol against oral pathogens. Brazilian Journal of 

Medicinal and Biological Research 40, 349-356. http://dx.doi.org/10.1590/S0100-

879X2007000300010  

Bourdy, G., Chavez De Michel, L.R., Rocacoulthard, A. 2004. Pharmacopoeia in a 

shamanistic society: the Izocefio-Guaraní (Bolivian Chaco). Journal of Ethnopharmacology 91, 189-

208. https://doi.org/10.1016/j.jep.2003.09.013 

Bourdy, G., Dewalt, S.J., Chávez De Michel, L.R., Roca, A., Deharo, E., Munoz, V., 

Balderrama, L., Quenevo, C., Gimenez, A. 2000. Medicinal plants uses of the Tacana, an amazonian 

bolivian ethnic group. Journal of Ethnopharmacology 70, 87-109. https://doi.org/10.1016/S0378-

8741(99)00158-0 

BRASIL. 2010. Ministério do Meio Ambiente. Plano de Ação para Prevenção e Controle do 

Desmatamento e das Queimadas. 2010. 

http://www.mma.gov.br/estruturas/201/_arquivos/ppcerrado_201.pdf (accessed 14.11.18.). 

BRASIL. Ministério da Saúde. Secretaria de Ciência, Tecnologia e Insumos Estratégicos, 

Departamento de Assistência Farmacêutica. Programa Nacional de Plantas Medicinais e 

Fitoterápicos. 2006. http://bvsms.saude.gov.br/bvs/publicacoes/politica_nacional_fitoterapicos.pdf 

(accessed 14.11.18.). 

BRASIL. Ministério da Saúde. RENISUS - Relação Nacional de Plantas Medicinais de 

Interesse ao SUS. Espécies vegetais. 2009. 

http://portal.saude.gov.br/portal/arquivos/pdf/RENISUS.pdf (accessed 14.11.18.). 

Broggini, L.S.C., Fernandes, R.S., Nogueira, T., Suzano, F.R., Caetano, A.L., Buck, H.S., 

Couto, L.B., França, S.C. 2010. Behavioral and enzymatic bioassays with Serjania erecta Radlk 

Sapindaceae, correlated with cognitive dysfunctions. Brazilian Journal of Pharmacognosy 20, 519.-

528. http://dx.doi.org/10.1590/S0102-695X2010000400010. 

Brú, J., Guzman, J.D. 2016. Folk medicine, phytochemistry and pharmacological application 

of Piper marginatum. Revista Brasileira de Farmacognosia 26, 767-779. 

http://dx.doi.org/10.1016/j.bjp.2016.03.014  

Bueno, F.G., Moreira, E.A., Morais, G.R., Pacheco, I.A., Baesso, M.L., Leite-Mello, E.V.S., 

Mello, J.C.P. 2016. Enhanced cutaneous wound healing In vivo by standardized crude extract of 

Poincianella pluviosa. PlosOne 11, 1-13. https://doi.org/10.1371/journal.pone.0149223 

Bueno, F.G., Panizzon, G.P., Mello, E.V.S.L., Lechtenberg, M., Petereit, F., Mello, J.C.P., 

Hensel, A. 2014. Hydrolyzable tannins from hydroalcoholic extract from Poincianella pluviosa stem 



 

 

  

bark and its wound-healing properties: Phytochemical investigations and influence on In vitro cell 

physiology of human keratinocytes and dermal fibroblastos. Fitoterapia 99, 252-260. 

https://doi.org/10.1016/j.fitote.2014.10.007 

Bussmann, R.W. 2018. Tabebuia avellanedae Lorentz ex Griseb. In: Albuquerque U., Patil 

U., Máthé Á. (eds) Medicinal and Aromatic Plants of South America. Medicinal and Aromatic Plants 

of the World. 5nded. Springer, Dordrecht. https://doi.org/10.1007/978-94-024-1552-0_40 

Campos, E.P., Trombini, L.N., Rodrigues, R., Portella, D.L., Werner, A.C., Ferraz, M.C., 

Oliveira, R.V.M., Cogo, J.C., Oshima‑ Franco, Y., Aranha, N., Gerenutti, M. 2015. Healing activity 

of Casearia sylvestris Sw. in second-degree scald burns in rodents. BMC Res Notes 2, 1-8. DOI 

10.1186/s13104-015-1251-4 

Campos, A. C. L., BORGES-BRANCO, A., GROTH, A. K. Wound healing. ABCD Arq Bras 

Cir Dig. 2007;20(1):51-8 

Carvalho, B.A., Domingos, O.S., Massoni, M., Dos Santos, M.H., Ionta, M., Lago, J.H., 

Figueiredo, C.R., Matsuo, A.L., Soares, M.G. 2013. Essential oil from Caesalpinia peltophoroides 

flowers-chemical composition and In vitro cytotoxic evaluation. Nat Prod Commun 8, 679-682. 

Carvalho, E.G., Soares, C.P., Blau, L., Menegon, R..F., Joaquim, W.M. 2014. Wound healing 

properties and mucilage content of Pereskia aculeata from different substrates. Rev. Bras. 

Farmacogn 24, 677-682. http://dx.doi.org/10.1016/j.bjp.2014.11.008  

Carvalho, M.C.R.D; Barca, F.N.T.V; Agnez‐ Lima, L.F; De Medeiros, S.R.B. 2003. 

Evaluation of mutagenic activity in an extract of pepper tree stem bark (Schinus terebinthifolius 

Raddi). Environmental and Molecular Mutagenesis 42, 185-191. https://doi.org/10.1002/em.10183 

Carvalho, P.E.R. 2003. Espécies arbóreas brasileiras. 5nded. Colombo: Embrapa Florestas. 

Cavalcanti, E.S.B., Morais, S.M., Lima, M.A., Santana, E.W. 2004. Larvicidal activity of 

essential oils from brazilian plants against Aedes aegypti L. Memórias do Instituto Oswaldo Cruz 99, 

541-544. http://dx.doi.org/10.1590/S0074-02762004000500015 

Chen, Y., Clapp, C.E., Magen, H. 2004. Mechanisms of plant growth stimulation by humic 

substances: The role of organo-iron complexes. Plant Nutrition and Soil Scienc 50, 1089-1095. 

https://doi.org/10.1080/00380768.2004.10408579 

Choi, Y.M., Noh, D.O., Cho, S.Y., Suh, H.J., Kim, K.M., Kim, J.M. 2006. Antioxidant and 

antimicrobial activities of propolis from several regions of Korea. LWT - Food Science and 

Technology 39, 756-761. https://doi.org/10.1016/j.lwt.2005.05.015 

Coelho, J.M; Antoniolli, A.B; Nunes, D; Carvalho, T.M.M.B., Pontes, E.R.J.C; Odashiro, 

A.N. 2010. O efeito da sulfadiazina de prata, extrato de ipê-roxo e extrato de barbatimão na 



 

 

  

cicatrização de feridas cutâneas em ratos. Revista do Colégio Brasileiro de Cirurgiões. 37, 45-51. 

http://dx.doi.org/10.1590/S0100-69912010000100010 

Corrêa MP (1978). Dicionário das plantas úteis do Brasil e das exóticas cultivadas. Imprensa 

Nacional: Rio de Janeiro, 1st ed. P 388. 

Cortes, M.A., França, E.L., Reinaque, A.P.B., Scherer, E.F., Honorio-França, A.C. 2013. 

Imunomodulação de fagócitos do sangue humano pelo extrato de Strychnos pseudoquina ST. HILL 

adsorvido em microesferas de polietilenoglicol (PEG). Polimeros 23, 402-409. 

http://dx.doi.org/10.4322/polimeros.2013.085. 

Cruz, G.L. 1965. Livro Verde das Plantas Medicinais e Industriais do Brasil, 1nded.  Helmus, 

Belo Horizonte. 

D’angelo, L.C.A., Xavier, H.S., Torres, L.M., Lapa, A.J., Souccar, C. 1997. Pharmacology of 

Piper marginatum Jacq. a folk medicinal plant used as an analgesic, antiinflammatory and 

hemostatic. Phytomedicine 4, 33-40. https://doi.org/10.1016/S0944-7113(97)80025-6 

Damasceno, A.D.A., Barbosa, A.A.A. 2008. Levantamento etnobotânico de plantas do bioma 

cerrado na comunidade de Martinesia, Uberlândia, MG. Horizonte Científico 2, 2-30. 

De Souza, K.C.B., Schapoval, E.E.S., Bassani, V.L. 2002. LC determination of flavonoids: 

separation of quercetin, luteolin and 3-O-methylquercetin in Achyrocline satureioides preparations. J 

Pharm Biomed Anal 28, 771-777. https://doi.org/10.1016/S0731-7085(01)00693-8 

Deharo, E., Bourdy, G., Quenevo, C., Munoz, V., Ruiz, G., Sauvain, M. 2001. A search for 

natural bioactive compounds in Bolivia through a multidisciplinary approach. Part V. Evaluation of 

the antimalarial activity of plants used by the Tacana Indians. J Ethnopharmacol 77, 91-98. 

https://doi.org/10.1016/S0378-8741(01)00270-7 

Deus, R.J.A., Alves, C.N., Arruda, M.S.P. 2011. Avaliação do efeito antifúngico do óleo 

resina e do óleo essencial de copaíba (Copaifera multijuga Hayne). Rev. Bras. Plantas Med., 

Botucatu 13, 1-7. 

Dias Da Silva, M.A., Pereira, A.C., Marin, M.C.C., Salgado, M.A.C. 2013. The influence of 

topic and systemic administration of copaiba oil on the alveolar wound healing after tooth extraction 

in rats. J Clin Exp Dent 5, 169-173. http://dx.doi.org/10.4317/jced.51104 

Duavy, S.M.P., Da Silva, L.J., Da Costa, J.G.M., Rodrigues, F.F.G. 2012. Atividade 

biológica de extratos de folhas de Caryocar coriaceum Wittm: estudo in vitro. Cadernos de Cultura e 

Ciência 11, 13-19. DOI: http://dx.doi.org/10.14295/cad.cult.cienc.v11i1.527 

Endringer, D.C., Pezzuto, J.M., Soares, C.M., Braga, F.C. 2007. “L-(+)-Bornesitol,” Acta 

Crystallographica Section E Structure Reports Online 63, 1067-1068. doi:10.1107/ 

S1600536806037019 

http://dx.doi.org/10.1590/S0100-69912010000100010
https://doi.org/10.1016/S0378-8741(01)00270-7


 

 

  

Endringer, D.C., Pezzuto. J.M., Braga, F.C. 2009. “NF-κB inhibitory activity of cyclitols 

isolated from Hancornia speciosa”. Phytomedicine 16, 1064-1069. 

https://doi.org/10.1016/j.phymed.2009.03.022 

Estevão, L R.M; Medeiros, J.P.D; Baratella-Evêncio, L; Simões, R.S; Mendonça, F.D.S; 

Evêncio-Neto, J. 2013a. Effects of the topical administration of copaiba oil ointment (Copaifera 

langsdorffii) in skin flaps viability of rats. Acta Cirurgica Brasileira 28, 863-869. 

http://dx.doi.org/10.1590/S0102-86502013001200009  

Estevão, L.R.M., Mendonça, F.D.S; Baratella-Evêncio, L; Simões, R. S; Barros, M.E.G.D; 

Arantes, R.M.E; Evêncio-Neto, J. 2013b. Effects of aroeira (Schinus terebinthifoliu Raddi) oil on 

cutaneous wound healing in rats. Acta Cirúrgica Brasileira 28, 202-209. 

http://dx.doi.org/10.1590/S0102-86502013000300008 

Estevão, L.R.M; Medeiros, J.P.D; Simões, R.S; Arantes, R.M.E; Rachid, M.A; Silva, 

R.M.G.D; Evêncio-Neto, J. 2015. Mast cell concentration and skin wound contraction in rats treated 

with Brazilian pepper essential oil (Schinus terebinthifolius Raddi). Acta Cirurgica Brasileira 30, 

289-295. http://dx.doi.org/10.1590/S0102-865020150040000008  

Fachinetto, J.M., Bagatini, M.D., Durigon, J., Silva, A.C.F., Tadesco, S.B. 2007. Efeito anti-

proliferativo das infusões de Achyrocline satureioides DC (Asteraceae) sobre o ciclo celular de 

Allium cepa. Brazilian Journal of Pharmacognosy 17, 49-54. http://dx.doi.org/10.1590/S0102-

695X2007000100011. 

Fagbenro-Beyioku, A.F., Oyibo, W.A., Anuforom, Bc. 1998. Disinfectant/antiparaistic 

activities of Jatropha curcas. East Afr. Med. Journal 75, 508-511. 

Fedel-Miyasato, L.E.S., Kassuya, C.A.L., Auharek, S.A., Formagio, A.S.N., Cardoso, C.A.L., 

Mauro, M.O., Cunha-Laura, A.L., Monreal, A.C.D., Vieira, M.C., Oliveira, R.J.  2014. Evaluation of 

anti-inflammatory, immunomodulatory, chemopreventive and wound healing potentials from 

Schinus terebinthifolius methanolic extract. Rev Bras Farmacogn 24, 565-575. 

http://dx.doi.org/10.1016/j.bjp.2014.08.004 

Feitosa Júnior, D.J.S., Carvalho, L.T.F., Rocha, I.R.O., Brito, C.N., Moreira, R.A., Barros, 

C.A.V. 2018. Effects of Copaiba oil in the healing process of urinary bladder in rats. Int. Braz Journ. 

Urol 44, 384-389. doi: 10.1590/S1677-5538.IBJU.2017.0143 

Fernandes, A. P.; Ribeiro G.E.; Rufino, L.R.A.; Silva, L.M.; Boriollo, M.F.G.; Oliveira, 

N.M.S.; Fiorini, J.E. Effect of the hydroalcoholic extract of Pyrostegia venusta on in vitro 

mutagenesis, antimicrobial assessment, in vitro growth and cell differentiation. Rev Med Minas 

Gerais. v.21(3), p.272-279, 2011. 



 

 

  

Ferraro, G.E., Norbedo, C., Coussio, J.D.  1981. Polyphenols from Achyrocline satureioides. 

Phytochemistry 20, 2053-2054. https://doi.org/10.1016/0031-9422(81)84074-5 

Ferreira, H.C., Serra, C.P., Lemos, V.S., Braga, F.C., Cortes, S.F. 2007. Nitric oxide-

dependent vasodilatation by ethanolic extract of Hancornia speciosa via phosphatidylinositol 3-

kinase. Journal of Ethnopharmacology 109, 161-164. https://doi.org/10.1016/j.jep.2006.06.009 

Filho, J.A., Cambraia, J. 1974. Estudo do valor nutritivo do “Ora-pro-nobis” (Pereskia 

acueata Mill). Ceres 21, 105-111. 

Filho, S.B.B., Matias, J.E.F., Júnior, H.J.S., Torres, O.J.M., Timi, J.R.R., Tenório, S.B., 

Tâmbara, E.M., Carstens, A.G., Campos, R.V., Myamoto, M. 2006. Analysis of healing in the Alba 

Linea with the use of Orbignya phalerata (babassu) water extract. Controlled study in rats. Acta 

Cirúrgica Brasileira 21, 76-88. http://dx.doi.org/10.1590/S0102-86502006000900011  

Flores, Y., Almanza, G.R. 2006. Secondary metabolites from Caesalpinia pluviosa. Rev 

Boliviana Quím 33, 1-8. 

Fontenelle, R.O.S., Morais, S.M., Brito, E.H., Kerntopf, M.R., Brilhante, R.S., Cordeiro, 

R.A., Tomé, A.R., Queiroz, M.G., Nascimento, N.R., Sidrim, J.J., Rocha, M.F. 2007. Chemical 

composition, toxicological aspects and antifungal activity of essential oil from Lippia sidoides Cham. 

Journal of Antimicrobial Chemotherapy 59, 934-940. https://doi.org/10.1093/jac/dkm066 

Freire, M.F.I., Abreu, H.S., Cruz, L.C.H., Freire, R.B. 1996. Inhibition of fungal growth by 

extracts of Vernonia scorpioides (Lam.) Pers. Microbiology 27, 1-6. 

Garcia, G.H., Cavallaro, L., Broussalis, A., Ferraro, G., Martino, V., Campos, R. 1999. 

Biological and chemical characterisation of the fraction with antiherpetic activity from Achyrocline 

flaccida. Planta Med 65, 343-346. 

Garcia, G.H., Cavallaro, L., Broussalis, A., Ferraro, G., Martino, V., Torres, R., Coussio, J., 

Campos, R. 1995. Antiviral activity of Achyrocline flaccida Wein DC aqueous extract. Phytother 

Res 9, 251-254. https://doi.org/10.1002/ptr.2650090404 

Garros, I.C., Campos, A.C.L., Tâmbara, E.M., Tenório, S.B., Torres, O.J.M., Agulham, M.Â., 

Araújo, A.C.F., Isolan, P.M.B.S., Oliveira, R.M., Arruda, E.C.M. 2006. Extract from Passiflora 

edulis on the healing of open wounds in rats: morphometric and histological study. Acta Cirúrgica 

Brasileira 21, 55-65. http://dx.doi.org/10.1590/S0102-86502006000900009  

Geller, F.C., Teixeira, M.R., Pereira, A.B.D., Dourado, L.P., Souza, D.G., Braga, F.C., 

Simões, C.M. 2015. “Evaluation of the wound healing properties of Hancornia speciosa leaves”. 

Phytotherapy Research 29, 1887-1893. https://doi.org/10.1002/ptr.5438 

Girão, V.C.C., Nunes-Pinheiro, D.C.S., Morais, S.M., Sequeira, J.L., Gioso, M.A. 2003. A 

clinical trial of the effect of a mouth-rinse prepared with Lippia sidoides Cham essential oil in dogs 

https://doi.org/10.1093/jac/dkm066


 

 

  

with mild gingival disease. Preventive Veterinary Medicine 59, 95-102. 

https://doi.org/10.1016/S0167-5877(03)00051-5 

Gomes, T.S., Chiba, H.T., Simionato, E.M.R.S., Sampaio, A.C. 2006. Monitoring the quality 

of yellow passion fruit pulp - Afruvec selection, depending on the fruits of storage time. Rev Alim 

Nutr Camp 17, 401-405. 

Gomig, F., Pietrovski, E. F., Guedes, A., Dalmarco, E. M., Calderari, M. T., Guimarães, C. 

L., Pinheiro, R. M., Cabrini, D. A., Otuki, M. F. 2008. Topical anti-inflammatory activity of Serjania 

erecta Radlk (Sapindaceae) extracts. Journal of Ethnopharmacology 118, 220-224. 

https://doi.org/10.1016/j.jep.2008.03.017 

Goñi, I., Serrano, J. 2005. The intake of dietary fiber from grape seeds modifies the 

antioxidant status in rat cecum. Journal of the Science of Food and Agriculture 85, 1877-1881. 

https://doi.org/10.1002/jsfa.2213 

Goulart, M.O.F., Falkowski, P., Ossowski, T., Liwo, A. 2003. Electrochemical study of 

oxygen interaction with lapachol and its radicais anions. Bioelectrochemistry 59, 85-87. 

https://doi.org/10.1016/S1567-5394(03)00005-7 

Guimarães, E.F., Giordano, L.C.S. 2004. Piperaceae do Nordeste Brasileiro 1: estado do 

Ceará. Rodriguesia 55, 21-46. 

Guimarães, L.G.L., Cardoso, M.G., Souza, R.M., Zacaroni, A.B., Santos, G.R. 2014. 

Essential oil of Lippia sidoides native to Minas Gerais: Composition, secretory structures and 

antibacterial activity. Revista Ciência Agronômica 45, 267-275. http://dx.doi.org/10.1590/S1806-

66902014000200006  

Hansen, A.K., Gilbert, L.E., Simpson, B.B., Cervi, A.C., Jansen, R.K. 2006. Phylogenetic 

relationships and chromosome number evolution in Passiflora. Systematic Botany 31, 138-150. 

Haslam, E. 1996. Natural polyphenols (vegetable tannins) as drugs: possible modes of action. 

Journal of Natural Products 59, 205-215. DOI: 10.1021/np960040+ 

Hernandes, L., Pereira, L.M.S., Palazzo, F., Mello, J.C.P. 2010. Wound-healing evaluation of 

ointment from Stryphnodendron adstringens (barbatimão) in rat skin. Brazilian Journal of 

Pharmaceutical Sciences 46, 431-436. http://dx.doi.org/10.1590/S1984-82502010000300005  

Hinz B. Formation and Function of the Myofibroblast during Tissue Repair. J Invest 

Dermatol 2007;127:526–37. doi:10.1038/sj.jid.5700613. 

Hnatyszyn, O., Juarez, S., Ouvina, A., Martino, V., Zacchino, S., Ferraro, G. 2007. 

Phytochemical analysis and antifungal evaluation of Sebastiania commersoniana extracts. 

Pharmaceutical Biology 45, 404-406. https://doi.org/10.1080/13880200701215216 

http://dx.doi.org/10.1590/S1984-82502010000300005


 

 

  

Igbinosa, O.O., Igbinosa, E.O., Aiyegoro, O.A. 2009. Antimicrobial activity and 

phytochemical screening of stem bark extracts from Jatropha curcas (Linn). Afr. J. Phar. Pharmacol 

3, 58-62. 

Iwalewa, E.O., Iwalewa, O.J., Adeboye, J.O. 2003. Analgesic, antipyretic, anti-infl ammatory 

effects of methanol, chloroform and ether extracts of Vernonia cinerea less leaf. J Ethnopharmacol 

86, 229-234. https://doi.org/10.1016/S0378-8741(03)00081-3 

Jacobson. T.K.B., Garcia. J., Santos, S.C., Duarte, J.B., Farias, J.G., Kliemann, H.J. 2005. 

Influência de fatores edáficos na produção de fenóis totais e taninos de duas espécies de Barbatimão 

(Stryphnodendron sp.). Pesqui. Agropecu. Trop 35, 163-169. 

Janebro, D.I., Queiroz, M.S.R., Ramos, Al.T., Sabaa-Srur, A.U.O., Cunha, M.A.L., Diniz, 

M.F.F.M. 2008. Efeito da farinha da casca do maracujá-amarelo (Passiflora edulis f. flavicarpa Deg.) 

nos níveis glicêmicos e lipídicos de pacientes diabéticos tipo 2. Revista Brasileira de Farmacognosia 

18, 724-732. http://dx.doi.org/10.1590/S0102-695X2008000500016. 

Juck, D.B.F., Rezende, L.C., David, J.P., Queiroz, L.P., David, J.M. 2006. Two new 

isoflavonoids from Bowdichia virgilioides. Nat Prod Res 20, 27-30. DOI: 

10.1080/14786410500160942 

Júnior, J.R.P., Gaspi, F.O.G., Neves, L.M.G., Esquisatto, M.A.M., Santos, G.M.T., 

Mendonça, F.A.S. 2012. Application of Jatropha curcas L. seed oil (Euphorbiaceae) and 

microcurrent on the healing of experimental wounds in Wistar rats. Acta Cirúrgica Brasileira 27, 

441-447. http://dx.doi.org/10.1590/S0102-86502012000700002  

Kim, H.U., Hsieh, K., Ratnayake, C., Huang, A.H.C. 2002. A novel group of oleosins is 

present inside the pollen of Arabidopsis. Journal of Biological Chemistry 277, 22677-22684. DOI: 

10.1074/jbc.M109298200 

Koob, T. J.; Vogel, K. G. Site-related variations in glycosaminoglycan content and swelling 

properties of bovine flexor tendon. Journal of Orthopaedic Research, v. 5, n. 3, p. 414–424, 1987. 

Kumari, G.N.K., Masilamani, S., Ganesh, M.R., Aravind, S., Sridhar, S.R. 2003.  Zaluzanin, 

D: A fungistatic sesquiterpene from Vernonia arborea. Fitoterapia 74, 479-482. 

https://doi.org/10.1016/S0367-326X(03)00054-6 

Lacoste, E., Chaumont, J.P., Mandin, D., Plumel, M.M., Matos, F.J.A. 1996. Lês Propriétés 

antiseptiques de I'huile essentielle de Lippia sidoides Cham. Application à la microflore cutanée. 

Annais Pharmaceutics Françaises 54, 228-230. 

Lee, K., Ratnayake, C., Huang, A.H.C. 1995. Genetic dissection of the co-expression of 

genes encoding the two isoforms of oleosins in the oil bodies of maize kernel. Plant Journal 7, 603-

611. https://doi.org/10.1046/j.1365-313X.1995.7040603.x 



 

 

  

Leitão, G.G., Simas, N.K., Soares, S.S.V., Brito, A.P.P., Claros, B.M.G., Brito, T.B.M., 

Monache, F.D. 1999. Chemistry and pharmacology of Monimiaceae: a special focus on Siparuna and 

Mollinedia. J Ethnopharmacol 65, 87-102. https://doi.org/10.1016/S0378-8741(98)00233-5 

Leite, N.S., Lima, A.P., Araújo-Neto, V., Estevam, C.S., Pantaleão, M., Camargo, E.A., 

Fernandes, R.P.M., Costa, S.K.P., Muscará, M.N., Thomazzi, S.M. 2015. Avaliação das atividades 

cicatrizante, anti-inflamatória tópica e antioxidante do extrato etanólico da Sideroxylon obtusifolium 

(quixabeira). Rev. Bras. Pl. Med 17, 164-170. http://dx.doi.org/10.1590/1983-084X/09_189. 

Lima, J.C.S., Martins, D.T.O., Junior, P.T.S. 1998. Experimental evaluation of stem bark of 

Stryphnodendron adstringens (Mart) Coville for antiinflammtory activity. Phytotherapy Research 12, 

218-220. https://doi.org/10.1002/(SICI)1099-1573(199805)12:3<218:AID-PTR220>3.0.CO;2-4 

Lima CR, Costa-Silva JH, Lyra MMA, Araújo AV, Arruda VM, Dimech GS, Baratella-

Evêncio L, Fraga MCCA, Lafayette, SSL, Wanderley AG. Atividade cicatrizante e estudo 

toxicológico préclínico do fitoterápico Sanativo®. Acta Farmacol Bonaerense. 2006;25(4):544-9. 

Lima, M.A.A., Lima, J.Q., Arriaga, Â.M.C., Andradeneto, M., Santiago, G.M.P., Bezerra, 

B.P., Fereira, Y.S., Veras, H.N.H., Braz-Filho, R. 2009. Constituintes químicos de Sebastiania 

macrocarpa Muell. Arg. (Euphorbiaceae). Quimica Nova 32, 348-353. 

http://dx.doi.org/10.1590/S0100-40422009000200015. 

Lipinski, L.C., Wouk, A.F.P.F., Silva, N.L., Perotto, D., Ollhoff, R.D. 2012. Effects of 3 

topical plant extracts on wound healing in beef cattle. Afr J Tradit Complement Altern Med 9, 542-

547. http://dx.doi.org/10.4314/ajtcam.v9i4.11 

Lopes, G.C., Nakamura, C.V., Dias Filho, B.P., Mello, J.C.P. 2003. Estudo físicoquímico, 

químico e biológico de extrato das cascas de Stryphnodendron polyphyllum Mart. (Leguminosae). 

Rev. Bras. Farmacogn 13, 24-27. http://dx.doi.org/10.1590/S0102-695X2003000400009  

Lopes, G.C., Sanches, A.C.C., Nakamura, C.V., Dias Filho, B.P., Hernandes, L., Mello, 

J.C.P. 2005. Influence of extracts of Stryphnodendron polyphyllum Mart. and Stryphnodendron 

obovatum Benth. on the cicatrisation of cutaneous wounds in rats. Journal of Ethnopharmacology 99, 

265-272. https://doi.org/10.1016/j.jep.2005.02.019 

Lordani, T.V.A., Brenzanb, M.A., Corteza, L.E.R., Lordanic, C.R.F., Hondab, P.A., 

Lonardonid, M.V.C. Cortez, D.A.G. 2015. Effect of a topical formulation containing Calophyllum 

brasiliense Camb. extract on cutaneous wound healing in rats. Natural Product Research 29, 953-

957. DOI: 10.1080/14786419.2014.956742 

Lorenzi, H. 2002. Árvores brasileiras: manual de identificação e cultivo de plantas arbóreas 

nativas do Brasil. 2nded.  Nova Odessa, Instituto Plantarium, São Paulo. 

https://doi.org/10.1002/(SICI)1099-1573(199805)12:3%3c218:AID-PTR220%3e3.0.CO;2-4
http://dx.doi.org/10.4314/ajtcam.v9i4.11
https://doi.org/10.1016/j.jep.2005.02.019


 

 

  

Lorenzi, H. 2004. Palmeiras brasileiras e exóticas cultivadas. 2nded.  Instituto Plantarum, São 

Paulo. 

Lorenzi, H., Matos, F.J.A. 2008. Plantas medicinais no Brasil - Nativas e exóticas. 2nded.  

Instituto Plantarum, São Paulo. 

Lucena, P.L., Ribas Filho, J.M., Mazza, M., Czeczko, N.G., Dietz, U.A., Correa-Neto, M.A., 

Henriques, G.S., Santos, O.J., Ceschin, A.P., Thiele, E.S. 2006. Evaluation of the aroreira (Schinus 

terebinthifolius Raddi) in the healing process of surgical incision in the bladder of rats. Acta 

Cirúrgica Brasileira 21, 46-51. http://dx.doi.org/10.1590/S0102-86502006000800007  

Macedo, F.M.M.G.T., Rodrigues, C.G., Oliveira, D.A. 2008. Triagem Fitoquímica do 

Barbatimão (Stryphnodendron adstringens (Mart) Coville). Revista Brasileira de Biociências 5, 

1166-1168. 

Macedo, M., Ferreira, A.R. 2004. Plantas hipoglicemiantes utilizadas por comunidades 

tradicionais na Bacia do Alto Paraguai e Vale do Guaporé, Mato Grosso-Brasil. Rev Bras Farmacogn 

14, 45-47. http://dx.doi.org/10.1590/S0102-695X2004000300017  

Machado, S.C.M., Rosas, E. C; De Almeida Brito, F; Heringe, A.P; De Oliveira, R.R; 

Kaplan, M.A.C; De Oliveira, M.D.G.M. 2008. The anti-allergic activity of the acetate fraction of 

Schinus terebinthifolius leaves in IgE induced mice paw edema and pleurisy. International 

Immunopharmacology 89, 1552-1560. https://doi.org/10.1016/j.intimp.2008.06.012 

Maia, J.G.S., Andrade, E.H.A. 2009. Database of the Amazon aromatic plants and their 

essential oils. Quimica Nova 32, 595-622. http://dx.doi.org/10.1590/S0100-40422009000300006 

Marinho, D.G., Alviano, D.S., Matheus, M.E., Alviano, C.S. 2011. The latex obtained from 

Hancornia speciosa Gomes possesses anti-inflammatory activity. Journal of Ethnopharmacology 

135, 530-537. https://doi.org/10.1016/j.jep.2011.03.059Martins, E.R., Castro, D.M., Castellani, D.C., 

Dias, J.E. 2000. Plantas medicinais. 1nded.Editora da UFV, Viçosa. 

Matos, F.J.A. 1996. Lippia sidoides Cham. - Farmacognosia, química e farmacologia. Revista 

Brasileira de Farmácia 77,65-67. 

Matos, F.J.A. 2007. Plantas medicinais: guia de seleção e emprego de plantas usadas em 

fitoterapia no Nordeste do Brasil. 3nded. Imprensa Universitária, Fortaleza. 

Medeiros, K.C.P., Monteiro, J.C., Diniz, M.F.F.M., Medeiros, I.A., Silva, B.A., Piuvezam, 

M.R. 2007. Effect of the activity of the Brazilian polyherbal formulation: Eucalyptus globulus Labill, 

Peltodon radicans Pohl and Schinus terebinthifolius Raddi in inflammatory models. Revista 

Brasileira de Farmacognosia 17, 23-28. http://dx.doi.org/10.1590/S0102-695X2007000100006  



 

 

  

Melo, F.N., Navarro, V.R., Silva, M.S., Cunha, E.V.L., Barbosa-Filho, J.M., Braz-Filho, R. 

2001. Bowdenol, a 2,3-dihydrobenzofuran constituent from Bowdichia virgilioides. Nat Prod Lett 

15, 261-266. DOI: 10.1080/10575630108041290 

Melo, J.G., Araújo, T.A.S., Castro, V.T.N.A., Cabral, D.L.V., Rodrigues M.D., Nascimento 

S.C., Amorim, E.L.C., Albuquerque, U.P. 2010. Antiproliferative activity, antioxidant capacity and 

tannin content in plants of semi-arid northeastern Brazil. Molecules 15, 8534-8542. 

https://doi.org/10.3390/molecules15128534 

Melo, J.O.D; Endo, T.H; Bersani-Amado, L.E; Svidzinski, A.E; Baroni, S; Mello, J.C.P.D; 

Bersani-Amado, C.A. 2007. Effect of Stryphnodendron adstringens (barbatimão) bark on animal 

models of nociception. Revista Brasileira de Ciências Farmacêuticas 43, 465-469. 

http://dx.doi.org/10.1590/S1516-93322007000300015  

Mendes, B.G., Machado, M.J., Falkenberg, M. 2006. Triagem de glicolipídios em plantas 

medicinais. Rev Bras Farmacogn 16, 568-575. http://dx.doi.org/10.1590/S0102-

695X2006000400022. 

Mercier, B., Prost, J., Prost, M. 2009. The essential oil of turpentine and its major volatile 

fraction and pinenes: A review. International journal of Occupational Medicine and Environmental 

Health 22, 331-342. DOI 10.2478/v10001-009-0032-5 

Mesquita, M.L., Desrivot, J., Bories, C., Fournet, A., De Paula, J.E., Grellier, P., Espindola, 

L.S. 2005. Antileishmanial and trypanocidal activity of Brazilian Cerrado plants. Memorias do 

Instituto Oswaldo Cruz 100, 783-787. http://dx.doi.org/10.1590/S0074-02762005000700019 

Minatel, D.G; Pereira, A. M. S; Chiaratti, T. M; Pasqualin, L; Oliveira, J. C. N; Couto, L.B; 

Lia, R. C. C; Cintra, J.M; Bezzon, M. F. A; Franca, S.C. 2010. Estudo clínico para validação da 

eficácia de pomada contendo barbatimão (Stryphnodendron adstringens (Mart.) Coville) na 

cicatrização de úlceras de decúbito. Revista Brasileira de Medicina 67, 250-256. 

Miranda, F.G.G., Villar, J.C., Alves, I.A.N., Cavalcanti, S.C.H., Antoniolli, A.R. 2001. 

Antinociceptive and antiedematogenic properties and acute toxicity of Tabebuia avellanedae bark 

aqueous extract. B.M.C. Pharmacol 1, 6-15. doi:[10.1186/1471-2210-1-6] 

Monteiro, M.H., Carneiro, M.R.G., Felzenszwalb, I., Chahoud, I., Paumgartten, F.J. 2001. 

Toxicological evaluation of a tea from leaves of Vernonia condensata. J Ethnopharmacol 74, 149-

157. https://doi.org/10.1016/S0378-8741(00)00363-9 

Moraes, T.M., Rodrigues, C.M., Kushima, H., Bauab, T.M., Villegas, W., Pellizzon, C.H., 

Brito, A.R.M.S. 2008. Hancornia speciosa: Indications of gastroprotective, healing and anti-

Helicobacter pylori actions. Journal of Ethnopharmacology 120,161-168. DOI: 

10.1016/j.jep.2008.08.001 



 

 

  

Mujumdar, A.M., Misar, A.V., Salaskar, M.V., Upadhye, A.S. 2001. Antidiarrhoeal effect of 

an isolated fraction (JC) of Jatropha curcas roots in mice. J. Nat. Rem 1, 89-93. 

https://doi.org/10.18311/jnr/2001/14 

Nergard, C.S., Diallo, D., Michaelsen, T.E., Malterud, K.E., Kiyohara, H., Matsumoto, T., 

Yamada, H., Paulsen, B.S. 2004. Isolation, partial characterisation and immunomodulating activities 

of polysaccharides from Vernonia kotschyana Sch. Bip. ex Walp. J Ethnopharmacol 91, 141-152. 

https://doi.org/10.1016/j.jep.2003.12.007 

Neto, J.J., Fracasso, J.F., Neves, M.C.L.C., Santos, L.E., Banuth, V.L. 1996. Tratamento de 

úlcera varicosa e lesões de pele com Calendula officinalis e/ou com Stryphnodendron barbatiman 

(vellozo) martius. Revista de Ciências Farmacêuticas 17, 181-186. 

Neto, V.A., Bomfim, R.R., Oliveira, V.O.B., Passos, A.M.P.R., Oliveira, J.P.R., Lima, C.A., 

Mendes, S.S., Estevam, C.S., Thomazzi, S.M. 2010. Therapeutic benefits of Sideroxylon 

obtusifolium (Humb. ex Roem. & Schult.) T.D. Penn., Sapotaceae, in experimental models of pain 

and inflammation. Brazilian Journal of Pharmacognosy 20, 933-938. 

http://dx.doi.org/10.1590/S0102-695X2010005000043 

Noldin, V.F., Isaias, D.B., Cechinel-Filho, V. 2006. Gênero Calophyllum: importância 

química e farmacológica. Quim. Nova, São Paulo 29, 549-554. http://dx.doi.org/10.1590/S0100-

40422006000300025. 

Oberlies, N.H., Burgess, J.P., Navarro, H.A., Pinos, R.E., Fairchild, C.R., Peterson, R.W., 

Soejarto, D.D., Farnsworth, N.R., Kinghorn, A.D., Wani, M.C., Wall, M.E. 2002. Novel bioactive 

clerodane diterpenoids from the leaves and twigs of Casearia sylvestris. Journal of Natural Products, 

Cincinnati 65, 95-99. DOI: 10.1021/np010459m 

 Oliveira, M.L.M.; Nunes-Pinheiro, D.C.S.; Tomé, A.R.; Mota, E.F.; Lima-Verde, 

I.A.; Poheiro, F.G.M.; Campello, C.C.; Morais, S.M. In vivo topical anti-inflammatory and wound 

healing activities of thefixed oil of Caryocar coriaceum Wittm. Seeds. Journal of 

Ethnopharmacology. v.129, p.214-219, 2010. 

Oliveira, A.P., Raith, M., Kuster, R.M., Rocha, L.M., Hamburger, M., Potterat, O. 2012. 

Metabolite profiling of the leaves of the brazilian folk medicine Sideroxylon obtusifolium. Planta 

Med 78, 703-710. DOI: 10.1055/s-0031-1298269 

Oliveira, M.L.M., Bezerra, B.M.O., Leite, L.O., Girão, V.C.C., Nunes-Pinheiro, D.C.S. 2014. 

Topical continuous use of Lippia sidoides Cham. essential oil induces cutaneous inflammatory 

response but does not delay wound healing process. Journal of Ethnopharmacology 153, 283-289. 

https://doi.org/10.1016/j.jep.2014.02.030 

https://doi.org/10.18311/jnr/2001/14


 

 

  

Oliver-Bever, B. 1986. Medicinal Plants in Tropical West Africa. 1nded. Cambridge 

University Press: London. 

Paiva, L. A. F.; Alencar Cunha, K. M; Santos, F. A.; Gramosa, N. V.; Silveira, E. R.; Rao, S. 

N. 2002a. Investigation on the wound healing activity of óleo-reain from Copaifera langsdorffii in 

rats. Phytotherapy Research, 16, 737-739. https://doi.org/10.1002/ptr.1049 

Paiva, L.A.F; Gurgel, L.A; Silva, R.M; Tomé, A.R; Gramosa, N.V; Silveira, E.R; Rao, 

V.S.N. 2002b. Anti-inflammatory effect of kaurenoic acid, a diterpene from Copaifera langsdorffii 

on acetic acid-induced colitis in rats. Vascular pharmacology 39, 303-307. 

https://doi.org/10.1016/S1537-1891(03)00028-4 

Paiva, L.A., Rao, V.S.N., Gramosa, A.N.V., Silveira, E.R. 1998. Gastroprotective effect of 

Copaifera langsdorffii oleo-resin on experimental gastric ulcer models in rats. J. Ethnopharmacol. 

62, 73-78. https://doi.org/10.1016/S0378-8741(98)00058-0 

Palmeira, J.D., Ferreira, S.B., Souza, J.H., Almeida, J.M., Figueiredo, M.C., Pequeno, A.S., 

Arruda, T.A., Antunes, R.M.P., Catão, R.M.R. 2010. Avaliação da atividade antimicrobiana In vitro 

e determinação da concentração inibitória minima (CIM) de extratos hidroalcoolicos de angico sobre 

cepas de Staphylococcus aureus. RBAC 42, 33-37. 

Panizza, S. 1997. Plantas que curam: Cheiro de mato. 1nded. IBRASA, São Paulo. 

Parmar, V.S., Jain, S.C., Bisht, K.S., Jain, R., Taneja, P., Jha, A., Tyagi, O.D., Prasad, A.K., 

Wengel, J., Olsen, C.E., Boll, P.M. 1997. Phytochemistry of the genus Piper. Phytochemistry 46, 

597-673. https://doi.org/10.1016/S0031-9422(97)00328-2 

Penido, A.B., Morais, S.M., Ribeiro, A.B., Alves, D.R., Rodrigues, A.L.M., Santos, L.H., 

Menezes, J.E.S.A. 2017. Medicinal plants from Northeastern Brazil against Alzheimer’s disease. 

2017. Evidence-Based Complementary and Alternative Medicine 2017, ID 1753673.  

https://doi.org/10.1155/2017/1753673 

Penna, C., Marino, S., Vivot, E., Cruanes, M.C., Munoz, J.D., Cruanes, J., Ferraro, G., 

Gutkind, G., Martino, V. 2001. Antimicrobial activity of Argentine plants used in the treatment of 

infectious diseases: Isolation of active compounds from Sebastiania brasiliensis. Journal of 

Ethnopharmacology 77, 37-40. https://doi.org/10.1016/S0378-8741(01)00266-5 

Pereira, A.B.D., Veríssimo, T.M., Oliveira, M.A.D., Araujo, I.A.D., Alves, R.J., Braga, F.C. 

2012. Development and validation of an HPLC-DAD method for quantification of bornesitol in 

extracts from Hancornia speciosa leaves after derivatization with p-toluenesulfonyl chloride. Journal 

of Chromatography B 887-888, 133-137. https://doi.org/10.1016/j.jchromb.2012.01.009 

https://doi.org/10.1002/ptr.1049


 

 

  

Pereira, A.C., Pereira, A.B.D., Moreira, C.C.L., Botion, L.M., Lemos, V.S., Braga, F.C., 

Cortes, S.F. 2015. Hancornia speciosa Gomes (Apocynaceae) as a potential anti-diabetic drug. 

Journal of Ethnopharmacology 161, 30-35. https://doi.org/10.1016/j.jep.2014.11.050 

Pereira, E.M., Machado, T., Leal, I.C.R., Jesus, D., Damaso, C., Pinto, A.V., Marval, M.G., 

Kuster, R.M., Santos, K.R.N. 2006. Tabebuia avellanedae activit against methicillin-resistant 

Staphylococcal strains, cytotoxic activity and In vivo dermal irritability analysis. Annals of Clinical 

Microbiology and Antimicrobials 5, 1-7. doi: 10.1186/1476-0711-5-5 

Pereira, L.A., Barboza, G.E., Bovini, M.G., De Almeida, M.Z., Guimarães, E.F. 2011. 

Caracterización y uso de pimientas en una comunidad Quilombola de la Amazonía Oriental (Brasil). 

J. Bot. Res. Inst. Texas 5, 255-272. https://www.jstor.org/stable/41972515 

Pereira, Z.V., Gomes, C.F., Lobtchenki, G., Gomes, M.E.S., Simões, P.D.A., Saruwatari, 

R.P.S., Rigo, V.F., Cordeiro, W.P. 2007. Levantamento das plantas medicinais do cerrado sensu 

stricto da Fazenda Paraíso - Dourados, MS. Revista Brasileira de Biociências, Porto Alegre 5, 249-

251. 

Pereira LX, Silva HKC, Longatti TR, Silva PP, Di Lorenzo Oliveira C, de Freitas Carneiro 

Proietti AB, Thomé RG, Vieira MDC, Carollo CA, Demarque DP, de Siqueira JM, Dos Santos HB, 

Parreira GG, de Azambuja Ribeiro RIM. Achyrocline alata potentiates repair of skin full thickness 

excision in mice. J Tissue Viability. 2017 Nov;26(4):289-299. doi: 10.1016/j.jtv.2017.09.005. Epub 

2017 Sep 29. 

Pessoa, W.S., Estevão, L.R.M., Simões, R.S., Barros, M.E.G., Mendonça, F.S., Evêncio, 

L.B., Neto, J.E. 2012. Effects of angico extract (Anadenanthera colubrina var. cebil) in cutaneous 

wound healing in rats. Acta Cirúrgica Brasileira 27, 665-670. http://dx.doi.org/10.1590/S0102-

86502012001000001  

Pieri, F.A., Mussi, M.C., & Moreira, M.A.S. (2009). Óleo de copaíba (Copaifera sp.): 

histórico, extração, aplicações industriais e propriedades medicinais. Revista Brasileira de Plantas 

Medicinais, 11(4), 465-472. https://dx.doi.org/10.1590/S1516-05722009000400016 

Pinto, N.C., Cassini-Vieira, P., Souza-Fagundes, E.M., Barcelos, L.S., Castañon, M.C., Scio, 

E.J. 2016. Pereskia aculeata (Miller) leaves accelerate excisional wound healing in mice. J 

Ethnopharmacol 194, 131-136. https://doi.org/10.1016/j.jep.2016.09.005 

Pinto, S. C; Bueno, F. G; Panizzon, G. P; Morais, G; Dos Santos P. V, Baesso, M. L, Leite-

Mello, E. V; De Mello J.C. 2015. Stryphnodendron adstringens: Clarifying Wound Healing in 

Streptozotocin-Induced Diabetic Rats. Planta medica 81,1090-1096. DOI: 10.1055/s-0035-1546209 

Pires, F.O.C. 1974. O babaçu no Maranhão. Considerações sobre a espécie encontrada e sua 

importância. São Luis: Fundação IBGE. Centro brasileiro de Estatística Agropecuárias.1, 1-115. 

https://doi.org/10.1016/j.jep.2016.09.005


 

 

  

Pires, O.C.; Taquemasa, A.V.C.; Akisue, G.; Oliveira, F.; Araujo, C.E.P. Análise preliminar 

da toxicidade aguda e dose letal mediana (DL50) comparativa entre os frutos de Pimenta-do-Reino 

do Brasil (Schinus terebinthifolius Raddi) e Pimenta do Reino (Piper nigrum L.). Acta Farm. 

Bonaerense. v.23(2), p.176-182, 2004. 

Pott, A., Pott, V.J. 1994. Plantas do Pantanal. 1nded. EMBRAPA, Corumbá. 

Pretto, J.B., Cechinel-Filho, V., Noldin, V.F., Sartori, M.R., Isaias, D.E., Cruz, A.B. 2004. 

Antimicrobial activity of fractions and compounds from Calophyllum brasiliense 

(Clusiaceae/Guttiferae). Z. Naturforsch, Tubingen 59, 657-662. 

Queiroz, M.S.R., Janebro, D.I., Cunha, M.A.L., Medeiros, J.S., Sabaa-Srur, A.U., Diniz, 

M.F.F.M., Santos, S.C. 2012. Effect of the yellow passion fruit peel fl our (Passiflora edulis f. 

flavicarpa deg.) in insulin sensitivity in type 2 diabetes mellitus patients. Nutrition Journal 11, 2-7. 

https://doi.org/10.1186/1475-2891-11-89 

Quirino, G.S; De Oliveira, L.G; Rebelo, L.M; Tomé A.R; Da Costa, J.G.M; Cardoso A.H; 

Campos A.R. 2009. Healing potential of Pequi (Caryocar coriaceum Wittm.) fruit pulp oil. 

Phytochemistry Letters 2, 179-183.  https://doi.org/10.1016/j.phytol.2009.06.002 

Ramos, A.T., Cunha, M.A.L., Sabaa-Srur, A.U.O., Pires, V.C.F., Cardoso, M.A.A., Diniz, 

M.F.M., Medeiros, C.C.M. 2007. Uso de Passiflora edulis f. flavicarpa na redução do colesterol. 

Revista Brasileira de Farmacognosia 17, 592-597.  http://dx.doi.org/10.1590/S0102-

695X2007000400019. 

Rates, S. M. K.; Brigi, R. Heterosídeos cardiotônicos. In: SIMÕES, C. M. O. Farmacognosia: 

da planta ao medicamento. 6. ed. Florianópolis: UFSC; Porto Alegre: UFRGS, 2007. p. 685-710. 

Ravelonjato, B., Libot, F., Ramiandrasoa, F., Kunesch, N., Gayral, P., Poisson, J. 1992. 

Molluscicidal Constituents of Calophyllum from Madagascar: Activity of Some Natural and 

Synthetic Neoflavonoids and Khellactones. Planta Med 58, 51-55. DOI: 10.1055/s-2006-961389 

Relação Nacional De Medicamentos Essenciais [RENAME]. 2013. Ministério da Saúde, 

Brasília, DF, 2014. http://portalsaude.saude.gov.br/images/pdf/2014/julho/09/livro-rename-2013 

(accessed 14.11.18.). 

Renner, S.S., Hausner, G. 2005. Monograph of Siparunaceae. Flora Neotropica 95, 256. 

Retta, D.S. 2011. Optimization and validation of the quantitative assay of flavonoids in 

Achyrocline satureioides and A. flaccida. Latin American Journal of Pharmacy 30, 1360-1365. 

Reyes, M.H., Basualdo, M., Abe, F., Jimenez-Estrada, M., Soler, C., Reyes-Chilpa, R.  

2004a. HIV-1 inhibitory compounds from Calophyllum brasiliense leaves. Biol. Pharm. Bull. 27, 

1471-1475. https://doi.org/10.1248/bpb.27.1471 



 

 

  

Reyes, M.H., Basualdo, M., Lozada, L., Jimenez-Estrada, M., Soler, C., Reyes-Chilpa, R. 

2004b.  HIV-1 inhibition by extracts of Clusiaceae species from Mexico. Biol. Pharm. Bull 27, 916-

920. https://doi.org/10.1248/bpb.27.916 

Ritter, M.R., Sobierajski, G.R., Schenkel, E.P., Menth, L.A. 2002. Plantas usadas como 

medicinais no município de Ipê, RS, Brasil. Rev Bras Farmacogn 12, 51-62. 

http://dx.doi.org/10.1590/S0102-695X2002000200001. 

Rittié, L. Cellular mechanisms of skin repair in humans and other mammals. J. Cell Commun. 

Signal. (2016).10:103–120. DOI 10.1007/s12079-016-0330-1  

Rizzi, E.S., Dourado, D.M., Matias, R., Muller, J.A.I., Guilhermino, J.F., Guerrero, A.T.G., 

Moreira, D.L., Silva, B.A.K., Ferreira, M.B. 2017. Wound-Healing potential of Sebastiania hispida 

(Mart.) Pax (Euphorbiaceae) ointment compared to low power laser in rats. Braz. J. Biol 77, 480-

489. http://dx.doi.org/10.1590/1519-6984.16115 

Rocha, F.A.G., Araújo, M.F.F., Costa, N.D.L., Silva, R.P. 2015. O uso terapêutico da flora na 

história mundial. Holos 1, 49-61. DOI: 10.15628;holos.2015.2492 

Rodrigo, G.C., Almanza, G.R., Akesson, B., Äkesson, B., Duan, Rd. 2010. Antiproliferative 

activity of extracts of some Bolivian medicinal plants. J Med Plants Res 4, 2204-2210. DOI: 

10.5897/JMPR10.321 

Rodrigues, H.R., Pinto, A.C. 2014. Constituintes químicos e propriedades biológicas de 

espécies do gênero Serjania. Rev. Virtual Quim. 6, 583-1606. DOI: 10.5935/1984-6835.20140103 

Rodrigues, V.E.G., Carvalho, D.A. 2001. Plantas Medicinais no Domínio dos Cerrados. 

1nded. Editors UFLA, Lavras. 

Roesler, R; Catharino, R. R; Malta, L. G; Eberlin, M. N; Pastore, G. 2008. Antioxidant 

activity of Caryocar brasiliense (pequi) and characterization of components by electrospray 

ionization mass spectrometry. Food Chemistry 110, 711-717. 

https://doi.org/10.1016/j.foodchem.2008.02.048 

Roy, P; Amdekar S; Kumar, A; Singh R; Sharma, P; Singh V. 2012. In vivo antioxidative 

property, antimicrobial and wound healing activity of flower extracts of Pyrostegia venusta (Ker 

Gawl) Miers. Journal of ethnopharmacology 140, 186-192. https://doi.org/10.1016/j.jep.2012.01.008 

Sadananda, T.S., Nirupama, R., Chaithra, K., Govindappa, M., Chandrappa, C.P., 

Raghavendra, B., Vinay, R.B. 2011. Antimicrobial and antioxidant activities of endophytes from 

Tabebuia argentea and identification of anticancer agent (lapachol). Journal of Medicinal Plants 

Research 5, 3643-3652. 

http://dx.doi.org/10.1590/S0102-695X2002000200001


 

 

  

Santos, A.L.G., Ripoll, D., Nardi, N., Bassani, V.L. 1999. Immunomodulatory effect of 

Achyrocline satureioides (Lam) DC aqueous extracts. Phytother Res 13, 65-66.  

https://doi.org/10.1002/(SICI)1099-1573(199902)13:1<65::AID-PTR371>3.0.CO;2-Z 

Santos, U.P., Campos, J.F., Torquato, H.F.V., Gamero, E.J.P., Carollo, C.A., Estevinho, 

L.M., Souza, K.P., Santos, E.L. 2016. Antioxidant, antimicrobial and cytotoxic properties as well as 

the phenolic content of the extract from Hancornia speciosa Gomes. PLoS One. 11, 1-19.  

doi:10.1371/jornal 

Santos, U.P., Tolentino, G.S., Morais, J.S., Souza, K.P., Estevinho, L.M., Santos, E.L. 2018. 

Physicochemical Characterization, Microbiological Quality and Safety, and Pharmacological 

Potential of Hancornia speciosa Gomes. Oxidative Medicine and Cellular Longevity 1, 1-17. 

https://doi.org/10.1155/2018/2976985 

Saraiva, R.A; Araruna, M.K; Oliveira, R.C; Menezes, K.D., Leite, G.O; Kerntopf, M.R; 

Menezes, I.R. 2011. Topical anti-inflammatory effect of Caryocar coriaceum Wittm 

(Caryocaraceae) fruit pulp fixed oil on mice ear edema induced by different irritant agents. Journal of 

ethnopharmacology 136, 504-510. https://doi.org/10.1016/j.jep.2010.07.002 

Saraiva, R.A; Leite, G.O; Oliveira, R.C; Araruna, M.K.A; Menezes, K.D.P; Pereira, C.K.B; 

Menezes, I.R.A. 2008. Cutaneous wound healing of chronically stressed mice is improved through 

catecholamines blockade. Experimental Dermatology 19, 821-829. https://doi.org/10.1111/j.1600-

0625.2010.01113.x 

Sarandy, M.M., Miranda, L.L., Altoé, L.S., Novaes, R.D., Zanuncio, V.V., Leite, J.P.V., 

Gonçalves, R.V. 2018. Strychnos pseudoquina modulates the morphological reorganization of the 

scar tissue of second intention cutaneous wounds in rats. PlosOne 13, DOI: e0195786. 

https://doi.org/10.1371/journal.pone.0195786 

Sartor, C.F.P., Amaral, V., Guimaraes, H.E.T., Barros, K.N., Felipe, D.F., Cortez, L.E.R., 

Veltrini, V.C. 2010. Estudo da ação cicatrizante das folhas de Pereskia aculeata. Revista Saúde e 

Pesquisa 3, 149-154. 

Sartori, N.T., Canepelle, D., Sousa-Júnior, P.T., Martins, D.T.O. 1999. Gastroprotective 

effect from Calophyllum brasiliense Camb. bark on experimental gastric lesions in rats and mice. J. 

Ethnopharmacol 67, 149-156. https://doi.org/10.1016/S0378-8741(98)00244-X 

Schenkel, E.P., Gosmann, G., Petrovick, P.R. 2001. Produtos de origem vegetal e o 

desenvolvimento de medicamentos. In: Simões, C.M.O., Schenkel, E.P., Gosmann, G., Mello, J.C.P., 

Mentz, L.A., Petrovick, P.R. Farmacognosia: Da planta ao medicanento. Edigora da Universidade 

UFRGS. Porto Alegre/Florianópolis 3, 301-332. 



 

 

  

Sena, D.M; Rodrigues, F.F; Freire, P.T; De Lima, S, Coutinho, H.D, Carvajal, J.C, Da Costa, 

J.G. 2010. Physicochemical and spectroscopical investigation of Pequi (Caryocar coriaceum Wittm.) 

pulp oil. Grasas Y Aceites 61, 191-196. https://doi.org/10.3989/qya.105909 

Siedle, B., Gustavasson, L., Johansson, S., Murillo, R., Castro, V., Bohlin, L., Merfort, I. 

2003. The effect of sesquiterpene lactones on the release of human neutrophil elastase. Biochemical 

Pharmacology 65, 897-903. https://doi.org/10.1016/S0006-2952(02)01652-0 

Silva, A.B; Silva, T., Franco, E.S; Rabelo, S.A; Lima, E.R; Mota, R.A; Lima-Filho, J.V. 

2010. Antibacterial activity, chemical composition, and cytotoxicity of leaf's essential oil from 

Brazilian pepper tree (Schinus terebinthifolius Raddi). Brazilian Journal of Microbiology 41, 158-

163. http://dx.doi.org/10.1590/S1517-83822010000100023 

Silva, B.P., Parente, J.P. 2001. An anti-inflammatory and immunomodulatory polysaccharide 

from Orbignya phalerata. Fitoterapia. 72, 887-893. https://doi.org/10.1016/S0367-326X(01)00338-0 

Silva, B.T.F., Nunes, F.L.C., Freire, S.M.F. 2001. Efeito antiinflamatório, analgésico e 

antipirético do extrato etanólico de folha de Passiflora edulis var flavicarpa (maracujá amarelo). Cad 

Pesqui 12, 28-37. 

Silva, D.C., Freitas, A.L., Pessoa, C.D., Paula, R.C., Mesquita, J.X., Leal, L.K., Brito, G.A., 

Gonçalves, D.O., Viana, G.S. 2011. Pectin from Passiflora edulis shows anti-infl ammatory action as 

well as hypoglycemic and hypotriglyceridemic properties in diabetic rats. Journal of Medicinal Food 

14, 1118-1126. DOI:10.1089/jmf.2010.0220 

Silva, D.M., Martins, J.L.R., Florentino, I.F., Oliveira, D.R., Fajemiroye, J.O., Tresnvenzol, 

L.M.F., Paula, J.R., Costa, E.A. 2016. The gastroprotective effect of Memora nodosa roots against 

experimental gastric ulcer in mice. Anais da Academia Brasileira de Ciências 88, 1819-1828. 

http://dx.doi.org/10.1590/0001-3765201620150716 

Silva, Felipe M. A. da, Koolen, Hector H. F., Lima, Janaína P. S. de, Santos, Delvânia M. F., 

Jardim, Izaltina Silva, Souza, Afonso D. L. de, & Pinheiro, Maria Lúcia Belém. (2012). 

Leishmanicidal activity of fractions rich in aporphine alkaloids from Amazonian Unonopsis species. 

Revista Brasileira de Farmacognosia, 22(6), 1368-1371. Epub 06 de setembro de 

2012.https://dx.doi.org/10.1590/S0102-695X2012005000103 

Silva, G.C., Braga, F.C., Lemos, V.S., Cortes, S.F. 2016.  Potent antihypertensive effect of 

Hancornia speciosa leaves extract. Phytomedicine 23, 214-219. 

https://doi.org/10.1016/j.phymed.2015.12.010 

Silva, L.A.F., Silva, J.A., Lima, C.R.O., Dambros, C.E., Cardoso, V.S. 2010. Uso Popular Do 

Barbatimão. In: Silva, L.A.F., Eurides, D., Paula, J.R., Lima, C.R.O., Moura, M.I. Manual do 

Barbatimão. Goiânia: Kelps.1, 79-85. 

http://dx.doi.org/10.1590/0001-3765201620150716


 

 

  

Silva, M.A., Rafacho, B.P., Hiruma-Lima, C.A., Da Rocha, L.R., Dos Santos, L.C., 

Sannomiya, M., Souza-Brito, A.R.M., Vilegas, W. 2005. Evaluation of Strychnos pseudoquina St. 

Hil. Leaves extract on gastrointestinal activity in mice. Chem Pharm Bull. 53, 881-885. 

https://doi.org/10.1248/cpb.53.881 

Silva, M.A.D., Pereira, A.C; Marin, M.C; Salgado, M.A. 2013. The influence of topic and 

systemic administration of copaiba oil on the alveolar wound healing after tooth extraction in rats. 

Journal of clinical and experimental dentistry 5, 169-173. doi:10.4317/jced.51104 

Silva, S.R. 1998. Plantas do Cerrado utilizadas pelas comunidades da região do Grande 

Sertão Veredas. 1nded. Fundação Pro-Natureza-FUNATURA, Brasília. 

Silva, S.R.D., Mercadante, A.Z. 2002. Composição de carotenóides de maracujá-amarelo 

(Passiflora edulis flavicarpa) in natura. Food Science and Technology 22, 254-258. ISSN 0101-

2061.http://dx.doi.org/10.1590/S0101-20612002000300010. 

Simões CMO, Schenkel EP, Gosmann G, Mello JCP, Mentz LA, Petrovick PR. 

Farmacognosia: da planta ao medicamento. 5 ed. Porto Alegre/Florianópolis: Editora da UFRGS / 

Editora UFSC, 2003.  

Siqueira, J.C. 1988. Plantas medicinais: identificação e uso das espécies dos cerrados. 1nded. 

Ed. Loyola, São Paulo. 

Smiderle, O.J., Sousa, R.C.P. 2003. Dormência em sementes de Paricarana (Bowdichia 

virgilioides Kunth - Fabaceae - Papilonidae). Revista Brasileira de Sementes 25, 48-52. 

http://dx.doi.org/10.1590/S0101-31222003000400007. 

Soares, S.P., Vinholis, A.H.C., Casemiro, L.A., Silva, M.L.A., Cunha, W.R., Martins, C.H.G. 

2008. Antibacterial activity of the crude hydroalcoholic extract of Antibacterial activity of the crude 

hydroalcoholic extract of Stryphnodendron adstringens on dental caries microorganisms. Rev. 

Odonto Ciênc 23, 141-144. 

Souza, L.F., Caputo, L., Barros, I.B.I., Fratianni, F., Nazzaro, F., Feo, V. 2016. Pereskia 

aculeata Muller (Cactaceae) Leaves: Chemical Composition and Biological Activities. Int. J. Mol. 

Sci 17, 1478-1490. doi:10.3390/ijms17091478 

Souza, M.H.S.L., Monteiro, C.A., Figueredo, P.M.S., Nascimento, F.R.F., Guerra, R.N.M. 

2011. Ethnopharmacological use of babassu (Orbignya phalerata Mart) in communities of babassu 

nut breakers in Maranhão, Brazil. Journal of Ethnopharmacology 133, 1-5. 

https://doi.org/10.1016/j.jep.2010.08.056 

Souza, T.M., Severi, J.A., Silva, V.Y.A., Santos, E., Pietro, R.C.L.R. 2007. Bioprospecção de 

atividade antioxidante e antimicrobiana da casca de Stryphnodendron adstringens (Mart.) Coville 

(Leguminosae-Mimosoidae). Rev. Ciênc. Farm. Básica Apl 28, 221-226. 



 

 

  

Stasi, L.C.D., Hiruma-Lima, C.A. 2002. Plantas medicinais na Amazônia e na Mata 

Atlântica. 2nded. Editora UNESP, São Paulo. 

Takayama, C., de-Faria, F.M; de Almeida, A.C., Valim-Araújo, D. de A., Rehen, C.S., 

Dunder, R.J., Socca, E.A., Manzo, L.P., Rozza, A.L., Salvador, M.J., Pellizzon, C.H., Hiruma-Lima, 

C.A., Luiz-Ferreira, A., Souza-Brito, A.R. 2011. Gastroprotective and ulcer healing effects of 

essential oil from Hyptis spicigera Lam. (Lamiaceae). Journal of Ethnopharmacology. 135, 147-155. 

https://doi.org/10.1016/j.jep.2011.03.002 

Takeiti, C.Y., Antonio, G.C., Motta, E.M.P., Collares-Queiroz, F.P., Park, K.J. 2009. 

Nutritive evaluation of non-conventional leafy vegetable (Pereskia aculeata Miller). International 

Journal of Food Sciences and Nutrition 60, 148-160. https://doi.org/10.1080/09637480802534509 

Thomé, R.G., Santos, H.B., Santos, F.V., Oliveira, R.J.S., Camargos, L.F., Pereira, M.N., 

Longatti, T.R., Souto, C.M., Franco, C.S., Schüffner, R.O.A., Ribeiro, R.I.M.A. 2012. Evaluation of 

healing wound and genotoxicity potentials from extracts hydroalcoholic of Plantago major and 

Siparuna guianensis. Experimental Biology and Medicine 237, 1379-1386. 

https://doi.org/10.1258/ebm.2012.012139 

Tininis, A.G., Assonuma, M.M., Telascrea, M., Perez, C.C., Silva, M.R.S.R.M., Favoreto, R., 

Cavalheiro, A.J. 2006. Composição e variabilidade química de óleo essencial de Casearia sylvestris 

SW. Revista Brasileira de Plantas Medicinais 8,132-136. 

Toigo, L., Oliveira, R.F., Marques, O.M. 2004. Caracterização farmacobotânica, estudo do 

óleo essencial e atividade antimicrobiana da erva de São Simão, Vernonia scorpioides (Lam.) Pers. 

Revista Brasileira de Farmacognosia 85, 49-55. 

Tresvenzol, L.M.F., Fiuza, T.S., Pimenta, F.C., Zatta, D.T., Bara, M.T.F., Ferri, P.H., Lima, 

A.B.M., Paula, J.P. 2009. Composição química do óleo essencial e atividade antimicrobiana da 

Memora nodosa (Bignoniaceae). Latin American Journal of Pharmacy 28, 513-519. 

http://hdl.handle.net/10915/7794 

Tresvenzol, L.M.F., Paula, J.R., Ferri, P.H., Oliveira, F.N.M. 2010. Composition and 

chemical variability in the essential oil from leaves of Memora nodosa (Silva Manso) Miers. J Essent 

Oil Res 22, 237-240. https://doi.org/10.1080/10412905.2010.9700313 

Tresvenzol, L.M.F., Pimenta, F.C., Fiuza, T.S., Souza, L., Paula, J.R. 2007. Avaliação da 

atividade antimicrobiana do óleo essencial e extrato etanólico bruto das folhas de Memora nodosa 

(Silva Manso) Miers. J. Bras. Fitomed 15, 423-430. http://dx.doi.org/10.1590/S1516-

05722013000300016  



 

 

  

Tresvenzol, L.M.F., Queiroz, D.C., Rezende, R.C., Nascimento, T.L., Rosa, V.S., Paula, J.R. 

2005. Estudo farmacognóstico da Memora nodosa (Manso) Miers. Revista Eletrônica de Farmácia 2, 

221-223. 

Tresvenzol, L.M.F.; Parente, L.M.L.; Lino Júnior, R.S.; Fiuza, T.S.; Bara, M.T.F.; Cunha, 

L.C.; Laxor, L.P.; Miguel, M.P.; Paula, J.R. Evaluation of acute and healing activity of ethanol 

extracts of Memora nodosa (Silva Manso) Miers (Bignoniaceae) leaves and roots. Rev. bras. plantas 

med. v.15(3), p.423-430, 2013. 

Tresvenzol, L.M.F; Parente, L.M.L., Lino Júnior, R.S., Fiuza, T.S., Bara, M.T.F., Cunha, 

L.C., Laxor, L.P., Miguel, M.P., Paula, J.R. 2013. Avaliação da toxicidade aguda e da atividade 

cicatrizante dos extratos etanólicos das folhas e raízes da Memora nodosa (Silva Manso) Miers 

(Bignoniaceae). Rev. Bras. Pl. Med 15, 423-430. http://dx.doi.org/10.1590/S1516-

05722013000300016. 

Valentini, C.M.A., Coelho, M.F.B., Ortíz, C.E.R., Almeida, J.D. 2009. Negramina (Siparuna 

guianensis Aublet.) use and conservation in Bom Sucesso, Várzea Grande-MT. Interações 10, 195-

206. http://dx.doi.org/10.1590/S1518-70122009000200007  

Vasconcelos, M.C.A., Rodovalho, N.C.M., Pott, V.J., Ferreira, A.M.T., Arruda, A.L.A., 

Marques, M.C.S., Castilho, R.O., Bueno, N.R. 2004. Avaliação de atividade biológicas das sementes 

de Stryphnodendron obovatum Benth (Leguminosae). Rev Bras Farmacogn 14, 121-127. 

http://dx.doi.org/10.1590/S0102-695X2004000200005. 

Veiga Júnior, V.F., Rosas, E.C., Carvalho, M.V., Henriques, M.G., Pinto, A.C. 2007. 

Chemical composition and anti-inflammatory activity of copaiba oils from Copaifera cearensis 

Huber ex Ducke, Copaifera reticulate Ducke and Copaifera multijuga Hayne - A comparative study. 

J. Ethnopharmacol 112, 248-254. https://doi.org/10.1016/j.jep.2007.03.005 

Veloso, C.C., Bitencourt, A.D., Cabral, L.D.M., Franqui, L.S., Dias, D.F., Dos Santos, M.H., 

Soncini, R., Giusti-Paiva, A. 2010. Pyrostegia venusta attenuate the sickness behavior induced by 

lipopolysaccharide in mice. J Ethnopharmacol 132, 355-358. 

https://doi.org/10.1016/j.jep.2010.07.053 

Vendruscolo Giovana Secretti, Rates Stela Maris K., Mentz Lilian Auler. Dados químicos e 

farmacológicos sobre as plantas utilizadas como medicinais pela comunidade do bairro Ponta 

Grossa, Porto Alegre, Rio Grande do Sul. Rev. bras. farmacogn.  http://dx.doi.org/10.1590/S0102-

695X2005000400018.Viana, F.A.,  

Viana, F.A., Neto, M.A., Pouliquen, Y.B.M., Uchoa, D.E.A., Sobral, M.M.S.Z., Morais, S.M. 

2002. Essential oil of Siparuna guianensis aublet from the amazon region of Brazil. Journal of 

Essential Oil Research 14, 60-62. https://doi.org/10.1080/10412905.2002.9699765 

https://doi.org/10.1016/j.jep.2010.07.053


 

 

  

Vollesen, K.E. 1995. Flora of Ethiopia and Eritrea. In: Edwards, S., Mesfin, T., Hedberg, I. 

Eds: Addis Ababa. 2nded. Uppsala University, Ethiopia. 

Wachholz, P.A., Masuda, P.Y., Nascimento, D.C., Taira, C., Cleto, N.G. 2014. Quality of life 

profile and correlated factors in chronic leg ulcer patients in the mid-west of Sao Paulo, Brazil. An 

Bras Dermatol 89, 73-81. http://dx.doi.org/10.1590/abd1806-4841.20142156  

Wagner, V.P., Webber, L.P., Ortiz, L., Rados, P.V., Meurer, L., Lameira, O.A., Lima, R.R., 

Martins, M.D. 2017. Effects of Copaiba Oil Topical Administration on Oral Wound Healing. 

Phytother Res 31, 1283-1288. https://doi.org/10.1002/ptr.5845 

Walker, T. D. The medicines trade in the Portuguese Atlantic World: acquisition and 

dissemination of healing knowledge form Brazil (c. 1580-1800). In: Social History of Medicine 

Advanced Access. Oxford: Oxford University Press, 2013. 

Warning, U., Jakupovic, J., Bohlmann, F., Jones, S.B. 1987. Scorpiolide, a new type of 

sesquiterpene lactone from Vernonia scorpioides. Liebigs Annalen Der Chemie 5, 467-468. 

https://doi.org/10.1002/jlac.198719870356 

Wasule, D.D., Nawandar, S.Y., Kaur, H. 2014. Evaluation of Babassu oil as skin moisturizer. 

World J Pharm Sci 2, 539-544. 

Yarnell, E. Dosing Botanical Medicines. Journal of Herbal Pharmacotherapy. v.5(1), p.73-78, 

2005. 

Zampieron, R.G., França, L.V., Carollo, C.A., Vieira, M.C., Bastidas, A.O., Siqueira, J.M. 

2010. Comparative profles of Achyrocline alata (Kunth) DC. And A. satureioides (Lam.) DC. 

Asteraceae, applying HPLC-DAD-MS. Brazilian Journal of Pharmacognosy 20, 575-579. 

http://dx.doi.org/10.1590/S0102-695X2010000400017  

Zanin, J.L., De Carvalho, B.A., Martineli, P.S., Dos Santos, M.H., Lago, J.H., Sartorelli, P., 

Viengas, C.Jr., Soares, M.G. 2012. The genus Caesalpinia L. (Caesalpiniaceae): phytochemical and 

pharmacological characteristics. Molecules 17, 7887–7902. doi:10.3390/molecules17077887 

Zeraik, M.L., Yariwak, J.H. 2012. Analysis of passion fruit rinds (Passiflora edulis): 

isoorientin quantifi cation by HPTLC and evaluation of antioxidant (radical scavenging) capacity. 

Química Nova 35, 541-545. http://dx.doi.org/10.1590/S0100-40422012000300019 

 

https://doi.org/10.1002/ptr.5845


Table 1: Main studies between 1996 and August of 2018 relating to the species, the part of the plant used in the research, the chemical 
compounds found, and the effects after the treatments. Main type of study “in vitro” . NR – Not reported 

Species and Family 
name 

Part of the 
plant used 

Tested dose Active compound  
Observed actions Reference 

Vernacular Name Form of 
preparation 

1 Achyrocline 
satureioides (Lam.) 
DC. 
Asteraceae 

Aerial part Concentrations of 
the extract:  1, 5, 
10, 25 and 50 
µg/mL 

Flavonoids, 
coumarin, phenolic 
acids, chalcones 
and fluroglucinol 

Ethanolic extract (1µg / mL) 
increased cell proliferation by 
120%. There was no cellular 
toxicity.  

Alerico et al., 
2015. 
 

Macela-do-campo 
Decoction or 
infusion 

2 Bowdichia 
virgilioides Kunth 
Fabaceae or 
Leguminosae 

Bark Concentrations of 
the extract:  10 
mg/kg-1 

NR 

Antimicrobial activity against 
Gram-positive bacteria (S. 
aureus), but without action 
against Gram negative (P. 
aeruginosa). 

Agra et al., 
2013. 
 

Sucupira-amarela Extraction 

3 Stryphnodendron 
adstringens (Mart.) 
Coville  
Fabaceae or 
Leguminosae  

Bark 10 to  30 % 
extract applied 
topically 

Tannins 
Fungicidal effect; promoting 
alteration on the cell wall surface 
of the pathogen 

Trolezi et al., 
2017. 
 

Barbatimão-
verdadeiro 

Extraction 

 
 
Table 2: Main studies between 1996 and August of 2018 relating the species, the part of the plant used in the research, the chemical 
compounds found, and the effects after the treatments. Main type of study “in vivo”. NR – Not reported 
 



Species and Family 
name 

Part of the 
plant used 

Tested dose Active compound  
Observed actions Reference 

Vernacular Name Form of 
preparation 

1 Anadenanthera 
colubrina var. cebil 
(Griseb.) Altschul 
Fabaceae or 
Leguminosae 

Bark 
Topical 
applications of 
alcoholic extract 
of "angico" 5% 
 

Flavonoids 
(quercetin), Saponins 
(saponosides), 
triterpenes, steroids, 
leucoanthocyanidins 
and condensed 
proanthocyanidins. 

Increased macrophages, 
fibroblasts and 
neovascularization. 

Pessoa et al., 
2012. 
 

Angico Extraction 

2 Bowdichia 
virgilioides Kunth 
Fabaceae or 
Leguminosae 

Bark 
Topical 
applications of 
solution (10 
mg/kg-1) 

NR 

Increased collagen deposition 
and antimicrobial activity 
against Gram-positive 
bacteria (S. aureus), but 
without action against Gram 
negative (P. aeruginosa). 

Agra et al., 
2013. 
 

Sucupira-amarela Infusion 

3 Calophyllum 
brasiliense Camb. 
Clusiaceae 

Leaves Topical 
application of a 
non-ionic 
emulsion extracts 
10%   

Coumarins 

C. brasiliense accelerated the 
cutaneous wound healing, 
with a significant reduction of 
the epithelialization, 
decreasing the intensity of 
acute inflammation, and  
increased  in fibroblasts 
number. 

Lordani et al., 
2015. 
 

Guanandi Extraction 

4 Caryocar coriaceum 
Wittm. 
Caryocaraceae 

Fruit C. coriaceum 
ointment 6% 
(v/w) and 12% 
(v/w)  

Oleic acid, palmitic 
acid, stearic acid and 
linoleic acid. 

Treatment promotes better 
healing and increased 
contraction by 96.54% on the 
seventh day. The 
inflammatory reduction was 
dose dependent. 

Oliveira et al., 
2010. 
 

Pequizeiro Fixed oil 



5 
 

Casearia sylvestris 
Swartz. 
Salicaceae 
Guaçatonga 
 

Leaves 

 Animals treated 
daily with spray 
containing extract 
of C. sylvestris 
Sw 
20% extract at the 
1g concentration 

Rutin and other 
flavonoids 

The extract stimulates re-
epithelialization and 
cicatrization by proliferative 
induction of fibroblasts in 
addition to promoting the 
neutralization of the action of 
irreversible neuromuscular 
blockade induced by B. 
jararacussu, venom.  It has 
antibacterial action against A. 
xylinum. 

Campos et al., 
2015. 
 Extraction 

6 Copaifera 
langsdorffii Desf. 
Fabaceae or 
Leguminosae  
 

Trunk 10% Oil topically 
applied 

NR 
The oil had beneficial effects 
on cutaneous healing in 
horses. 

Lucas et al., 
2017. 
 

Copaíba Oil extraction 
7 Hancornia speciosa 

Gomes 
Apocynaceae 

Leaves 
Alcoholic extract 
5-1,000 µg/mL 

Chlorophyll a, β-
carotene, lycopene, 
rutin and 
polyunsaturated fatty 
acids 

The alcoholic extract presents 
antioxidant, antimutagenic, 
enzymatic inhibitor, anti-
obesity, anti-diabetic and 
anti-inflammatory action. 

Santos et al., 
2018. 

Mangabeira Maceration 

8 
Hyptis spicigera 
Lam. 
Lamiaceae 

Aerial parts 
(inflorescenc
es, leaves and 
stems) 

Essential oil (100 
mg/Kg) 
administered once 
daily for 14 
consecutive days 

Alpha-pyrene 
(50.8%), cineol 
(20.3%) and  β-pyrene 
(18.3%) at a dose of 
100 mg / kg. 

Accelerated ulcerative 
reduction by the expression 
of COX-2 in the gastric 
mucosa with increased gastric 
mucus secretion induced by 
PGE2 with a protective action 
against gastric lesions. 

Takayama et 
al., 2011. 
 

Catirina Extraction 



9 Jatropha curcas L. 
Euphorbiaceae 

Seed  
Not determined 

Oleic acid, linoleic 
acid, palmitic acid and 
stearic acid. 

The oil did not show 
cicatricial efficacy  

Júnior et al., 
2012. 
 Mertiolate Oil extraction 

10 
Lippia sidoides 
Cham. 
Verbanaceae 

NR Ointments at 6% 
and 12% were 
applied daily to 
the wound area 
until 21 days 
treatment 

Thymol, thymol 
methyl ether, 
myrcene, α-Terpene, 
p-Cymene, γ-Terpene, 
carvacrol, eugenol, 
caryophyllene, 
caryophyllene-oxide. 

The oil has no healing action. 
Topical administration 
promoted local skin irritation 
and inflammation in a dose 
dependent manner without 
the presence of 
immunohistochemical 
labeling for COX-2 and 
VEGF. 

Oliveira et al., 
2014. 
 

Estrepa cavalo Oil extraction 

11 Memora nodosa 
(Silva Manso) Miers 
Synonym for:  
Adenocalymma 
nodosum (Silva 
Manso) L.G. 
Lohmann 
Bignoneaceae 

Root and 
leaves 

Aqueous 
solutions 
containing 2% of 
extracts.  2000 
and 5000 mg/kg-1 
leaves and root, 
respectively. 

Allantoin (root) Healing activity on skin 
wounds in rats 

Tresvenzol et 
al., 2013. 
 

Carobinha Extraction 
12 Orbignya phalerata 

Mart. 
Arecaceae or 
Palmae 

 

Mesocarp 
(fruit) 

Aqueous solution 
at 50 mg/kg-1 
topically applied 

NR 

The tests showed signs of 
wound healing favoring the 
activity of the evaluated 
extract, even without 
significant macroscopic and 
histological differences 
between the groups. 

Filho et al., 
2006. 
 

Babaçu Extraction 



13 Passiflora edulis 
Sims. 
Passifloraceae 

Leaves Intraperitoneal 
application of the 
hydro-alcoholic 
extract at 250 
mg/kg-1. 

 
NR 

The treatment did not show 
macroscopic differences but 
increased the resistance to air 
insufflation by the increase of 
the leukocytes and 
fibroblasts, positively 
influencing the wound 
healing. 

Bezerra et al., 
2006. 
 

Maracujá roxo Extraction 

14 

Pereskia aculeata 
Mill. 
Cactaceae 

Leaves 

The animals were 
treated with 30 
µL of topical 
formulations 
containing gel 
base (vehicle), 
5% hexane 
fraction or 
methanol extract 
5%. 

NR 

The compounds hexane 
fraction (HF) and methanol 
extract (HM) promoted 
decrease fibroplasia, blood 
vessels and inflammatory 
cells at last day of treatment. 

Pinto et al., 
2016. 
 

Carne dos pobres Extraction 

15 
Piper marginatum 
Jacq. 
Piperaceae 

Leaves 

Intraperitoneal 
injection  of the 
extract (0.1 to 1 
g/kg) in mice and 
rats 
hydroalcoholic 
extract at 1% 

Noradrenaline, 
steroids, diterpenes 
and flavonoids. 

The crude extract has an anti-
edema and vasoconstrictor 
effect related to the presence 
of noradrenaline and positive 
anti-inflammatory action to 
healing. 

D’angelo et al., 
1997. 
 

Capeba Extraction 

16 Poincianella 
pluviosa DC.  
Synonym for: 
Cenostigma 
pluviosum (DC.) E. 

Bark 
 
hydroalcoholic 
extract at 1% 

 
Hydrolyzable tannins  

The extract regulates protein 
levels, stimulates 
angiogenesis, re-
epithelization, keratinocyte 
proliferation, collagen 

Bueno et al., 
2016. 
 



Gagnon & G.P. 
Lewis 

 
Fabaceae or 
Leguminosae 

maturation and increased cell 
diffusion. 

Sibibiruna Extraction 
17 

Pyrostegia venusta 
(Ker Gawl.) Miers    
Bignoniaceae 

Flowers 
treatment with 
flower (100 
mg/kg body 
weight) extract in 
vehicle 

NR 

The extract has antimicrobial 
and antioxidant action and 
promotes wound healing by 
amplifying the expression of 
hydroxyproline and 
hexosamine with modulation 
of cytokines and increased 
contraction and tissue 
resistance. 

Roy et al., 
2012. 
 

Flor de São João Extraction 

18 
 

Schinus 
terebinthifoliaRaddi 
Anacardiaceae 
 

Leaves  

Ointment 
containing 5% of 
Schinus 
terebinthifolius 
oil 

p-Cymen-7-ol, 9-epi- 
(E) -cariophylene, 
carvone and 
verbenone 

Increase fibroblasts, collagen 
deposition in bulky and 
wound contraction promoting 
healed. 

Estevão et al., 
2013. 
 Oil extraction 

Leaves  Increase mast cells and 
polymorphonuclear cells with 
healing and local collagen 
enlargement and tissue 
remodeling  

Estevão et al., 
2015. 
 Oil extraction 

Aroeira-vermelha 
Leaves 

Methanolic 
extract 
  80 mg/ml 
diluted with 
unbuffered 

Flavonoids and 
phenolic acid 

Healing activity and anti-
inflammatory action similar 
to collagenase group with 
increase induction of 
apoptosis, splenic 

Fedel-Miyasato 
et al., 2014. 
 

Extraction 



physiological 
saline 

phagocytosis and 
chemoprotection in the 
absence of cytotoxicity and 
cellular mutagenicity. 

Bark 

NR NR 

Efficient in tissue retraction 
and improvement of clinical 
and histological aspects of 
wounds. 

Lipinski et al., 
2012. 
 Decoction 

19 Sebastiania hispida 
(Mart.) Pax 
Synonym for 
Microstachys 
hispida (Mart. & 
Zucc.) Govaerts 

Euphorbiaceae 

Leaves 

Ointment made 
with crude 
methanol plant 
extract 2% 
applied topically 

Phenolic compounds 
and derivatives. 

The vegetable extract is more 
efficient as cicatrizant than 
the InGaAlP in surgically 
induced wounds in rats 

Rizzi et al., 
2017. 
 

Mercúrio Oil extraction 
20 Serjania erecta 

Radlk 
Sapindaceae 

Aerial part 
Topical 
application of 
hydroalcoholic 
extract and 
fractions 

Flavonoids and 
tannins 

Topical anti-inflammatory 
effect 

Gomig et al., 
2008. 
 

Timbó Extraction 

21 Sideroxylon 
obtusifolium (Roem. 
& Schult.) T.D. 
Penn. 
Sapotaceae 

Bark Ointment made 
with ethanolic 
plant extract 

Total phenols, tannins,  
flavonoids, flavones, 
xanthones, steroids, 
triterpenoids and 
saponin heterosides. 

Presence of anti-
inflammatory, antioxidant 
action and reduction of cell 
migration. 

Leite et al., 
2015. 
 

Quixabeira Extraction 
22 Siparuna guianensis 

Aubl. 
Siparunaceae 

Leaves 
Ointment made 
with 10% crude 
extract applied 

Steroids, triterpenes 
and condensed 
tannins. 

The extract has cicatricial and 
re-epithelizing action without 
mutagenic activity. 

Thomé et al., 
2012. 
 



Negramina Extraction topically  
23 Strychnos 

pseudoquina 
A. St.-Hil. 
Loganiaceae 

Leaves 
topical 
application of 
ointment with 
hydroethanolic 
extract 5% and 
10% 

tannins, flavonoids, 
and alkaloids 

The extract promotes an 
increase in the number of 
mast cells, collagen and 
elastic fibers in the wounds 
besides stimulating the 
activity of antioxidant 
enzymes. 

Sarandy et al., 
2018. 
 

Quina Extraction 

24 
 

Stryphnodendron 
adstringens (Mart.) 
Coville 
Fabaceae or 
Leguminosae 
 

Bark gel containing 1 % 
crude extract  
 

Proanthocyanidins 

The crude extract stimulates 
the migration and 
proliferation of keratinocytes, 
inducing the replacement of 
type III collagen for type I 
and the increase of COX-2. 

Pinto et al., 
2015. 
 

Extraction 

Barbatimão-
verdadeiro 
 
 

Bark/ Stalk treated by oral 
and intralesional 
applications of 
bark extract  
10 to 30 % (v/v) 

NR 

Increased number of tissue 
and proliferative mitoses in 
the epithelium without 
interference in keratinocyte 
migration or wound 
contraction. 

Hernandes et 
al., 2010. 
 Extraction 

 
Bark 

10 to  30 % 
extract applied 
topically 

Compounds present in 
the crude extract and 
tannins. 

The treated tissues presented 
contractile improvement, and 
the compounds interfere in 
the growth of the hyphae of 
P. insidiosum without causing 
tissue toxicity. 

Trolezi et al., 
2017. 
 Extraction 

25 Stryphnodendron 
obovatum Benth 
Synonym for 
Stryphnodendron 

Bark 

Crude lyophilized 
extract and 2.5% 
ethyl acetate 
extract (2.5% )  

Tannins, phenolic 
compounds and 
phenol. 

The extract showed healing 
and bactericidal efficacy. 

Lopes et al., 
2005. 



rotundifolium Mart. 

Fabaceae or 
Leguminosae 

applied topically 

Barbatimão Extraction 
26 Stryphnodendron 

polyphyllum Mart. 
Fabaceae or 
Leguminosae 

Bark 

Ointments 
containing 2.5% 
crude lyophilised 
extract  and 2.5% 
ethyl-acetate 
lyophilised 
fraction 

Tannins, phenolic 
compounds and 
phenol. 

The extract showed healing 
and bactericidal efficacy. 

Lopes et al., 
2005. 
 

Barbatimão Extraction 

27 Tabebuia 
avellanedae Lorentz  
ex Griseb   
Synonym for 
Handroanthus 
impetiginosus (Mart. 
ex DC.) Mattos 

 
 
Bignoniaceae 

Bark 
plant decoction 
condensed with 
carboxymethyl 
cellulose) were 
directly applied 
on the wounds 
daily with a 
syringe 

NR 

Efficient in tissue retraction 
and improvement of clinical 
and histological aspects of 
wounds. 

Lipinski et al., 
2012. 
 

Pau-d'arco 

Decoction - 
boiling 100 g 
of each 
material in 1 
L of water for 
30 min 



28 Vernonia 
scorpioides (Lam.) 
Pers  
Synonym for 
Cyrtocymura 
scorpioides (Lam.) 
H.Rob. 

 
Asteraceae or 
Compositae 

Leaves 

ointment 
containing 20% 
of the ethanol 
extract, topic 
application 
 

Sesquiterpene lactones 
No efficient effects on 
excisional wounds in the skin 
of mice 

Dalazen et al., 
2005. 
 

Piracá Maceration 
 
 


