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ABSTRACT
The search for new drugs derived from natural products is an important field of
research that brings us into various bioactive compounds. Because of the survival
process, many biological compounds are produced by medicinal plants, which are
used to prepare teas or infusions, for example, and may produce beneficial effects for
those who see in this folk knowledge a way to cure and prevent health problems.
Among such important medicinal species is the Endopleura uchi used for the
treatment of inflammatory diseases. Throughout the years, some works have been
concluded to characterize the chemical profile and the biological activities of E. uchi
extracts, demonstrating how promising this plant may be for discovering new
medicines. This review paper aims to gather important information on E. uchi
concerning its isolated chemical compounds and the biological activities so far,
besides providing some basic reflection, which may be useful to expand the
discoveries related to this species’ future research.
KEYWORDS: Amazon; Ethnopharmacology; Phytochemical studies; Biological
assays.
ESTUDOS FITOQUÍMICOS E POTENCIAL FARMACOLÓGICO DA ENDOPLEURA
UCHI E COMPOSTOS ISOLADOS
RESUMO
A busca por novos medicamentos derivados de produtos naturais é um importante
campo de pesquisa que nos leva a uma variedade de compostos bioativos. Deviso
ao processo de sobrevivência, muitos compostos biológicos são produzidos por
plantas medicinais, que são utilizadas no preparo de chás ou infusões, por exemplo,
e podem produzir efeitos benéficos para quem vê nesse saber popular uma forma de
curar e prevenir problemas de saúde. Dentre essas importantes espécies medicinais,
está a Endopleura uchi, utilizada no tratamento de doenças inflamatórias. Ao longo
dos anos, alguns trabalhos foram concluídos para caracterizar o perfil químico e as
atividades biológicas dos extratos de E. uchi, demonstrando o quão promissora esta
planta pode ser para a descoberta de novos medicamentos. O objetivo desde artigo
de revisão é reunir informações importantes de E. uchi sobre seus compostos
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químicos isolados e as atividades biológicas até o momento, além de fornecer
algumas reflexões básicas, que podem ser úteis para expandir as descobertas
relacionadas às pesquisas futuras desta espécie.
PALAVRAS-CHAVE: Amazon; Etnofarmacologia; Estudos fitoquímicos; Ensaios
biológicos.
INTRODUCTION
Medicinal plants have always been used in the history of humankind for the
combat and relief of diseases. In many places, the use of plants in teas consolidates
as a complementary therapeutic alternative to medicines produced by the
pharmaceutical industry (SILVA; TEXEIRA, 2015).
Natural products isolated from plants and other living beings play a significant
role in searching for new drugs (NEWMAN; CRAGG, 2016). These compounds
contain functional groups and fit stereochemistry to interact with enzymes and other
biological targets (LI; VEDERAS, 2009). Such interactions may result in
pharmacological effects of interest. Microorganisms, plants, sea organisms, terrestrial
vertebrates, invertebrates, and other natural products sources have been used in
researches to obtain bioactive compounds (NEWMAN et al., 2000). Most of the drugs
present in commercial medicines were derived or inspired by nature. According to
Newman and Cragg (2016), from 1981 to 2014, Food and Drug Administration (FDA)
and other regulatory agencies approved 1562 new medicines. Among these, 25%
presented drugs based on natural products and obtained from total synthesis, 26%
had unchanged natural products or minor structural modifications, 22% were
vaccines and peptides, and 27% contained fully synthetic drugs. Therefore, in the
analyzed period, 73% of approved medicines were related to natural products.
Catharanthus roseus (L) G. Don is an example of a plant that led to the
obtainment of drugs used in the current therapeutics. The species, known as “vinca”,
is popularly used for diabetes treatment. After confirming the activity of C. roseus in
leukemia and lymphoma models, the alkaloids vinblastine and vincristine, which are
anti-cancer agents used to treat Hodkin’s lymphoma, Kopsi’s sarcoma, and other
conditions, have been isolated (BRANDÃO et al., 2010). These drugs present
complex structures and are obtained from the C. roseus leaves extraction for
medicine production (PALEM et al., 2016).
Other examples of drugs obtained from plants are morphine, opioid painkiller
isolated from poppy (Papaver somniferum); escin, a saponin with anti-inflammatory
activity isolated from horse-chestnut (Aesculus hippocastanum); digoxin, a
cardiotonic glycoside extracted from Digitalis sp; artemisinin, an antimalarial drug
from Artemisia annua; and the alkaloids atropine and scopolamine, which are
anticholinergic drugs obtained from Atropa belladonna (MARTINEZ et al., 2009).
Endemic plants may be sources of phytochemical products, offering a range of
biological activities. In the tropical climate, these species produce many secondary
metabolites with the objective of protection against unfavorable factors such as
temperature variation, degradation by ultraviolet rays, and presence of herbivores
(SILVA; TEXEIRA, 2015). Concomitantly, Brazil has a great biodiversity of medicinal
plants, and many of them have not been studied yet (TACON; FREITAS, 2013). The
sustainable study of Amazon is a great opportunity and represents a challenge to
Brazil that surely will result in more scientific knowledge. The Amazonian biodiversity
comprises species with many chemical compounds potentially relevant for research,
contributing to new biological activities (NUNOMURA et al., 2009).
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Endopleura uchi is a plant native to Amazon used in folk medicine to treat
various types of diseases, for example, arthritis, cholesterol, diabetes, inflammation,
intestinal diseases, and cancer (POLITI et al., 2010; BORGES et al., 2011; BENTO et
al., 2014).
The species, known as “uxi-amarelo”, “uxi-liso”, “uchi”, “cumatê”, “pururu”, “uxiordinário” or “uchi-pucu”, has few chemical studies and those already made are
focused in its fruit, much appreciated by the local population (NUNOMURA et al.,
2009; SILVA et al., 2009; POLITI et al., 2010).
The present review article aims to provide reliable information about
Endopleura uchi in relation to the studies carried out concerning its phytochemical
prospection, isolated and identified compounds, besides its pharmacological
activities.
MATERIAL AND METHODS
Data survey
The aim of this study was to carry out a literature review on the chosen topic
(FIGURE 1). The bibliographic research methodology was adopted and conducted
using as databases available for institutional access “Google Scholar”, “SciELO”,
Medline” and “Pubmed”, using the following keywords as descriptors: “Amazon”,
“Ethnopharmacology”, “Phytochemical studies”, “Biological assays”, using the
Boolean operators “AND” and “OR”, from which 46 articles published in the period
1990 to 2019 were selected. The inclusion criteria were papers in Portuguese,
Spanish and English, and their respective abstracts were available. The choice of
articles was performed by reading the abstracts in order to confirm the proposed
theme with participation of all authors. Information was collected related to the main
phytochemical compounds that were isolated and characterized in the identified
species, in addition to the biological and pharmacological studies carried out for the
species under study. The exclusion criteria were studies that did not refer to at least
one of the research themes, with articles from 1990 to 2019.
FIGURE 1- Flowchart of the methodology adopted in preparing the literature review.
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The genus Endopleura is formed by nine species mostly found in the American
continent as large trees and small scrubs on tropical and neotropical places. The
species that occur only in Africa refers to Sacoglottis gabonensis” (ABREU et al.,
2013).
Also known by its synonymy “Sacoglottis uchi”, Endopleura uchi belongs to the
Humiriaceae family and is native to Amazon. This species is present mainly in
Amazonas and Pará states and all over the Amazonian Basin in the firm land woods.
Its flowers grow at the end of the rainy season, in June and July, while its fruits
mature between December and June (MARX et al., 2002; ABREU et al., 2013). Its
fruit weighs from 50 to 70 grams, has 3 to 4 centimeters in diameter, and presents a
yellowish-green or dark brown color (MAGALHÃES et al., 2007). The fruit pulp is very
nutritious, being consumed pure or with manioc flour, and is also used to
manufacture liqueurs and ice cream. As the forest animals consume fruits, hunters
use them as bait in traps (MAGALHÃES et al., 2007).
The name “Endopleura” has Greek origin and is formed by “Endon”, which
means within, and “Pleuron”, which means rib. The word has to do with the fruit
structure, whose seeds are stored in the endocarp in compartments similar to ribs
(BADHANI, 2015).
Although there are few studies concerning the composition and bioactive
compounds of Endopleura uchi, the “uchi” barks are sold in fairs, markets, and
magistral pharmacies to treat arthritis, cholesterol, diabetes, inflammation, and
intestinal diseases. The plant is also used to combat myoma, and its barks are used
in tea for tumors, uterine inflammations, and female disorders (POLITI et al., 2010;
BORGES et al., 2011; BENTO et al., 2014). The barks are the main part of
Endopleura uchi sold into bottles infusions to treat inflammatory disorders, but also
the roots are used in these products (KASHIWADA et al., 1990).
FIGURE 2 - Uses of Endopleura uchi in folk medicine.
Endopleura uchi
“uchi”

Arthritis;
Cholesterol;
Diabetes;
Inflammation;
Intestinal diseases;
Myoma;
Tumors;
Uterine inflammations;
Inflammatory disorders.
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FIGURE 3 - Fruit of the Endopleura uchi collected in April 2017 in the municipality of
Novo Ayrão/AM, Brazil.

SOURCE: THE AUTHORS
PHYTOCHEMICAL PROSPECTION AND ISOLATED COMPOUNDS FROM
E. UCHI
Saponins, coumarins, and tannins are the secondary metabolites found in the
E. uchi barks. The tannins were approached in a comparative study in which these
compounds were quantified in extracts obtained from decoction, maceration, infusion,
percolation, and turbo extraction. In the study, the percolation method was the most
effective, with total tannins content of 32,85% (± 1,62) in the 10% extract (w/v)
(CHANG et al., 2000).
Among phenolic compounds, gallic acid (FIGURE 4A) (BADHANI, 2015),
catechin (FIGURE 4B) (KASHIWADA et al., 1990), quercetin (FIGURE 4C) (CHANG
et al., 2000) are present in Endopleura uchi.
FIGURE 4. Some phenolic compounds found in Endopleura uchi: Gallic acid (A)
(BADHANI, 2015), catechin (B) (KASHIWADA et al., 1990), and quercetin (C)
(CHANG et al., 2000).
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The “uxi” pulp is very fatty. It is mainly composed of fatty acids such as oleic
acid and palmitic acid, besides carotenoids, phytosterols, tocopherols, vitamin C, and
vitamin E (MAGALHÃES et al., 2007). Costa et al. (2010) identified and quantified
phytosterols and tocopherols in pulps of E. uchi. Among the found phytosterols,
brassicasterol, campesterol, stigmasterol, β-sistosterol, and sitostanol were present;
α-tocopherol and γ-tocopherol were also detected among the analyzed tocopherols.
Magalhães et al. (2007) identified carotenoids in “uxi” pulp, being β-carotene
more abundant than α-carotene, and concluded that the fruit is a vitamin A source.
Abreu et al. (2013) isolated the pentacyclic triterpenes 3-oxo-friedelin,
pseudotaraxasterol, lupeol, α-amyrin, betulin, and methyl 2β,3β-dihydroxy-urs-12-en28-oate from “uxi” barks. Furthermore, a mixture of the steroids sitosterol and
stigmasterol were identified by nuclear magnetic resonance (NMR) technique in the
same raw material.
Friedelin (FIGURE 5), a triterpene identified in the stem bark of Endopleura
uchi is also isolated from other species such as Vismia laurentii and Maytenus
salicifolia (ABREU et al., 2013). This compound is interesting since it has cytotoxicity
activity against human tumor cells and leishmanicidal and antiulcerogenic activities
(MOSSI et al., 2004; TORRES-SANTOS et al., 2004; ABREU et al., 2013).
FIGURE 5. Chemical structure of friedelin (ABREU et al., 2013).

The other compounds isolated by Abreu et al. (2013) from “uxi” barks, such as
pseudotaraxasterol, lupeol, α-amyrin, and botulin, show antimicrobial, antiinflammatory, antitumor, anti-arthritic, insecticide, and antiviral activities. In other
words, the biological activities coming from the Endopleura uchi extracts may be
attributed to these compounds, among others.
Secondary metabolites are present in aqueous extracts of medicinal plants,
and most of them are alkaloids and polyphenols. On the other hand, primary
metabolites are represented by polysaccharides. Among them, arabinogalactans
stand out because they have pharmacological properties such as antitumor, antiviral,
immunomodulatory, antiulcer, anti-inflammatory, hypoglycemic, and anticoagulant
activities (MONOBE et al., 2008; BAGGIO et al., 2012; THAKUR et al., 2012).
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Bento et al. (2014) accomplished a work in which they isolated a type II
arabinogalactan from the decoction of E. uchi barks and evaluated the
antiproliferative effect of this polysaccharide against cancer cells. Besides “uchi”
arabinogalactans have already been isolated from flowers, roots, seeds, and fruits of
other species like Larix occidentalis, Panax ginseng, and Coffea arabica (BENTO et
al., 2014).
Bergenin, a C-glycoside derived from the gallic acid 4-O-methyl, was isolated
from fruits and barks of E. uchi and it is considered to be the major constituent from
the cortex of “uxi”. Anti-inflammatory, antioxidant, anti-hepatotoxic, antifungal, antiarthritic, antidiarrheal, antiulcerogenic, antitussive, and hypolipidemic activities were
related to the bergenin (BORGES et al., 2011; ABREU et al., 2013, BORGES et al.,
2017). The range of biological activities associated with bergenin is related to its
chemical structure, which consists of five hydroxyl groups and are considered to be
potentially active (AMBIKA; SARAVANAN, 2016).
Borges et al. (2011) isolated bergenin (FIGURE 6) from “uxi” barks and, after
an acetylation reaction in order to increase its lipophilicity and physiological activity,
they obtained acetylbergenin, which was assessed for its possible antinociceptive
activity (BORGES et al., 2011).
In PICTURE 1 were presented main components present in the species
Endopleura uchi.
FIGURE 6. Chemical structure of bergenin (BORGES et al., 2011).
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PICTURE 1: Main components present in the species Endopleura uchi.
COMPONENTS
PAPERS
Gallic acid

BADHANI (2015)

Type II arabinogalactan

Bento et al. (2014)

3-oxo-friedelin,
pseudotaraxasterol, ABREU et al. (2013)
lupeol, α-amyrin, betulin, methyl 2β,3βdihydroxy-urs-12-en-28-oate
and
a
mixture of the steroids sitosterol and
stigmasterol, friedelin, lupeol, α-amyrin,
and botulin
Bergenin

Borges et al. (2011)

Brassicasterol, campesterol, stigmasterol, COSTA et al. (2010)
β-sistosterol, sitostanol, α-tocopherol and
γ-tocopherol
Oleic acid, palmitic acid, carotenoids, MAGALHÃES et al. (2007)
phytosterols, tocopherols, vitamin C,
vitamin E, β-carotene, α-carotene, vitamin
A
Quercetin

CHANG et al. (2000)

Catechin
SOURCE: THE AUTHORS

KASHIWADA et al. (1990)

PHARMACOLOGICAL ACTIVITIES OF ENDOPLEURA UCHI
Bergenin, isolated from the E. uchi barks, was evaluated for antimicrobial
activity. In that work, all tested gram-positive and gram-negative bacteria were
resistant to the bergenin action. However, yeasts and filamentous fungi were sensible
(SILVA et al., 2009). Bergenin isolated from Flueggea microcarpa also exhibited
antifungal activity against all the fungi tested (PRITHIVIRAJ et al., 1997). Nunomura
et al. (2009) related the anti-inflammatory activity of bergenin isolated from the “uxi”
barks with the compound’s meaningful ability to inhibit cyclooxygenase selectively
(COX)-2 when compared to the positive control niflumic acid.
The antinociceptive activity of acetylbergenin was pointed out by Borges et al.
(2011). This compound was obtained by the structural modification of bergenin
isolated from the barks of E. uchi. In the study, the acetylbergenin administration
decreased abdominal writhing induced by acid acetic in mice and reduced the licking
time in the late phase in the formalin test. Once this compound did not show any
effect on the hot plate test, it indicates that the antinociceptive effect of
acetylbergenin acts only on peripheral tissues, interfering with the release of
prostaglandins through the COX inhibition.
Politi et al. (2011) performed assays to verify the antioxidant ability of extracts
obtained from “uxi” barks. As a result, the extracts prepared using distilled water or
ethanol-water mixture presented similar antioxidant activity, but they were less
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effective when compared to gallic acid, rutin, ascorbic acid, and Ginkgo biloba
extract.
Branco et al. (2018) verified that after a period of oral treatment using the
Endopleura uchi tea, rats submitted to a hyperlipidemic diet had a significant
reduction in body mass gain and reduction in macro and microvesicular hepatic
steatosis, besides the reduction in the inflammatory infiltrate and the total cholesterol
levels.
Silva and Teixeira (2015) demonstrated the α-glicosidase inhibition activity of
“uxi” barks. The hydroethanolic extract and infusion showed an IC 50 value of 2,2
μg/mL and 2,4 μg/mL, respectively, superior to the acarbose positive control, which
presented IC50 of 284 μg/mL.
Politi et al. (2011) also reported the absence of cytotoxicity of “uxi” barks tea.
The prepared extracts did not show the effects of cytotoxicity on fibroblasts cells,
which means that the tea can be safely consumed.
A previous study demonstrated the antiproliferative activity of type II
arabinogalactan isolated from E. uchi barks against human cervical cancer cells. In
that study, the effect was not dose-dependent, and there was not induced death
mechanism in the neoplastic cells, allowing to infer that the mechanism in which this
compound act does not involve the cellular cycle but possibly immunomodulation
(OOI; LIU, 2000; BENTO et al., 2014). Other biological activities have already been
attributed to this chemical structure, such as dehydrogenase stimulation, healing
activity through fibroblasts stimulation, and gastroprotective activity (BENTO et al.,
2014; SEYFRIED et al., 2016).
As shown in PICTURE 2, many other biological activities have been reported
for the isolated compounds found in Endopleura uchi, especially bergenin, which
stands out for the great range of pharmacological effects.
PICTURE 2: Isolated compounds isolated from “uxi” and their reported
biological activities.
Isolated
Part of
Biological
References
compounds
Endopleura
activities
uchi
Cytotoxicity,
antiulcerogenic,

Abreu et al. (2013), TorresSantos
et
al.
(2004),
Antonisamy et al. (2015),
Subash-Babu et al. (2017)

Pseudotaraxasterol Stem barks

Antimicrobial

Abreu et al. (2013), Xie et al.
(2005).

Lupeol

Stem barks

antimicrobial

Abreu et al. (2013), Siddique
and Saleem (2011)

Betulin

Stem barks

Antiviral,
antitumor

Abreu et al. (2013), Pavlova et
al. (2003), Zhao et al. (2018)

α-amyrin

Stem barks

Anti-inflammatory Abreu et al. (2013), Okoye et

Friedelin

Stem barks
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al. (2014)

Bergenin

Barks

Antioxidant, anti- Abreu et al. (2013), Oliveira et
inflammatory, anti- al. (2017), Ren et al. (2016),
Singh et al. (2017), Barai et al.
anxiety,
neuroprotective, (2019), Liang et al. (2014),
antimalarial,
Bajracharya (2015)
antidiabetic,
antiulcerogenic,
antitumor,
antiarrhythmic,
anti-hepatotoxic,
antiviral,
antifungal,
antitussive,
antiplasmodial

SOURCE: THE AUTHORS
FINAL CONSIDERATIONS
Endopleura uchi shows itself as an Amazonian species with great chemical
and pharmacological potential, considering the research results obtained over the
years. Concerning biological effects, is possible mention antimicrobial,
antiproliferative, antioxidante, hypolipidemic, among others. In this aspect, the antiinflammatory activity attributed to bergenin, a chemical constituent of the barks and
pul of the fruit, stants out. Bergenin presented a great anti-inflammatory action
specific for COX-2, an important pro-inflammatory enzyme. In addition, other
substances already isolated from the species showed promising results. Therefore,
new biological activities associated with Endopleura uchi may be discovered due to
different compounds present in this species.
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