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Abstract

In the pharmaceutical industry, the fruits of the fava d’anta are used to extract quercetin and rutin, which are
the basis for the production of medicines that work to treat varicose veins, hemorrhoids, circulatory system
disorders and a variety of other conditions. The aim of this article is to carry out a comprehensive review of the
chemical constitution and pharmacology of fava d’anta. This is an integrative review using the following databases:
Embase, SciElo, LILACS, CAPES Periodicals and Medline, with the search expression “Dimorphandra gardneriana”
OR “Dimorphandra mollis”. Studies were selected without any restrictions on language or time of publication, in
order to conduct the most comprehensive search possible. A total of 278 articles were identified, of which 72 were
viewed on Embase, 31 on Scielo, 19 on LILACS, 114 on CAPES and 42 on Medline. After reviewing the titles, abstracts
and removing duplicates, 13 articles were obtained for full text analysis. The studies analyzed showed various
pharmacological activities of the compounds extracted from the D. mollis and D. gardneriana species, including
antioxidant, anti-inflammatory, neuroprotective, antiviral and lipid metabolism modulating properties. Thus, the
presence of the flavonoids rutin and quercetin reinforces the potential of these species for therapeutic applications.
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Resumo

Na inddstria farmacéutica, os frutos da fava d’anta sdo utilizados na extragdo de quercetina e rutina, que é base
para a produc¢do de medicamentos que atuam no tratamento de varizes, hemorroidas e disfungdes do sistema
circulatério e uma variedade de outras condi¢des. O objetivo deste artigo é realizar uma revisdo abrangente acerca
da constituicdo quimica e farmacologia da fava d’anta. Trata-se de uma revisdo integrativa nas bases de dados:
Embase, SciElo, LILACS, Periédicos CAPES e Medline, com a expressao de busca “Dimorphandra gardneriana” OR
“Dimorphandra mollis”. Foram selecionados estudos sem nenhuma restri¢do de idioma ou de tempo de publicacdo,
visando a busca mais abrangente possivel. Foram identificados 278 artigos, no qual foram visualizados 72 artigos
no Embase, 31 na Scielo, 19 no LILACS, 114 na CAPES, e 42 no Medline. Depois de revisar os titulos, resumos e
remover duplicatas, 13 artigos foram obtidos para analise de texto completo. Os estudos analisados demonstraram
diversas atividades farmacolégicas dos compostos extraidos das espécies D. mollis e D. gardneriana, destacam-se
as propriedades antioxidantes, anti-inflamatérios, neuroprotetoras, antivirais e moduladoras do metabolismo
lipidico. Sendo assim, a presencga dos flavonoides rutina e quercetina reforca o potencial dessas espécies para
aplicagdes terapéuticas.

Palavras-chave: Dimorphandra gardneriana, Dimorphandra mollis, rutina, fava d’anta, composi¢do quimica.

1. Introduction

Historical records date back 60,000 years BCto theuse  (Rochaetal.,2015). These and other writings were essential
of medicinal plants as a therapeutic practice in ancient  for the advances, over the ages, in the use and research
civilizations, which became an important cultural tool  of natural products, so that today, in Brazil, it is possible
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to recognize the contribution of European, African and
indigenous knowledge to the construction of phytotherapy
as a socio-cultural object, representing something
traditionally rooted in society (Jamshidi-Kia et al., 2017;
Rocha et al., 2021).

Since the 1970s, the World Health Organization (WHO)
has sought to recognize the importance of medicinal
plants as a therapeutic resource and to encourage the
development of new medicines based on traditionally
used plants (Leite et al., 2021). It is estimated, for example,
that in the last 25 years, 77.8% of anticancer drugs have
been discovered from natural products (Rocha et al., 2021;
Chaudhry et al., 2022).

Combined with this, Brazil's expressive biodiversity,
said to be the largest in the world, with around 20% of
the planet’s flora, is capable of playing a strategic role in
the development of alternative medicines and methods
to assist in the therapy of users of phytotherapics and
medicinal plants, who represent approximately 80% of
the world’s population (Salleh et al., 2021).

In this context, plants of the genus Dimorphandra
Schott, belonging to the Fabaceae family, stand out as
a target in the sphere of natural products, as they bring
together relevant representatives divided into several
species that share morphological characteristics, such as
D. gardneriana Tul. and D. mollis Benth., popularly known in
Brazil as Fava d’anta or faveiras (Landim and Costa, 2012).
These specimens are widely distributed in Brazil and are
common in the Cerrado, Caatinga and Atlantic Forest in
states in the North, Central-West, Southeast and Northeast
regions (Silva, 2019). In Ceara, faveiras can be found in
the middle of the caatinga, in Chapada do Araripe, in two
conservation units, the Chapada do Araripe Environmental
Protection Area and the Araripe-Apodi National Forest
(Nunes et al., 2012; Silva et al., 2012).

In botanical and ecological terms, both species have a
number of similarities, as well as promising bioactive and
medicinal compounds, which make them valuable plants
for the global cosmetics and pharmaceuticals market
(Rocha et al., 2024). In the pharmaceutical industry, the
fruits of the fava d’anta are used to extract quercetin (I)
and rutin (II), which is the basis for the production of
medicines that work to treat varicose veins, hemorrhoids,
circulatory system dysfunctions and a variety of other
conditions (Alcantara et al., 2020; Basaran et al., 2022).

However, given the focus on extracting these substances,
the plant’s other potentials are little explored, so most
scientific works are limited and lack a broad understanding
of the plant’s chemical constitution and pharmacological
properties. Therefore, the aim of this article is to carry out
a comprehensive review of the chemical constitution and
pharmacology of Fava d’anta.

2. Materials and Methods

This study is an integrative review of the literature in
which data was collected systematically in order to gain a
better understanding of this medicinal species. The guiding
question was “What are the main pharmacological activities
of fava d’anta and what are its chemical constituents?”.
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This review was carried out in November and December
2024 using various electronic databases, but quantitatively
relevant and viable results were obtained from: Embase;
Scientific Electronic Library Online (SciElo); Latin American
and Caribbean Health Sciences Literature (LILACS);
CAPES Journal Portal and Medical Literature Analysis and
Retrieval System Online (MedLine). For the search strategy,
several expressions were assembled from the DeCS/MeSH
descriptors, however, the number of articles was extremely
limited in most databases, so it was decided to use only
the name of the species: “Dimorphandra gardneriana” OR
“Dimorphandra mollis”.

Studies were selected without any restrictions on
language or time of publication, in order to conduct
the most comprehensive search possible. Subsequently,
the exclusion criteria were: review articles; duplicate
articles in the databases and those that did not allow
complete visualization. In addition, three screenings
were carried out, considering the guiding question:
screening of titles and abstracts; screening of the full
article; screening of the relevance of the results, according
to the PRISMA® model.

The articles and their main data were categorized in
Google Sheets® spreadsheets, creating an easy-to-analyze
database. The entire screening process was double-checked
by the researchers. In order to present the results more
effectively, each article was previously identified with
numbers, highlighting the title, objective, author (year)
and country of origin (Table 1). In addition, the type of
study, the main conclusions and the level of scientific
evidence, as classified by the Oxford Centre for Evidence-
Based Medicine (CEBM, 2009), were considered important
variables (Table 2).

3 Results

3.1. Characterization of the studies

From the bibliographic search, 278 articles were
identified, in which 72 articles were viewed in Embase,
31 articles in Scielo, 19 in LILACS, 114 in CAPES, and 42 in
Medline. After reviewing the titles, abstracts and removing
duplicates, 13 articles were obtained for full text analysis
(Figure 1). In classifying the results, two tables were used,
Table 1 containing the title, objective, author (year) and
country of origin of the articles evaluated, while Table 2
presented the evidence found.

4. Discussion

The study by Santos et al. (2002) sought to uncover
the chemical composition of D. mollis, using its leaves
and bark and an extract was prepared with acetone/
water 7:3 (4x100 ml), evaporated, filtered and lyophilized.
Subsequently, the compounds were identified using
chromatography and colorimetric assays. The main
phytochemicals identified in fava d’anta, described in this
and other studies, are shown in Figure 2.

Thus, two chromatography methods were used to
identify tannins and flavonoids, one based on thin layer
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Table 1. Identification of the selected articles in terms of title, objective, author (year) and country of origin.

STUDY NUMBER TITLE OBJECTIVE AUTHOR (YEAR) COUNTRY OF ORIGIN
1 Role of Rutin in To investigate the role of Fideles et al. Brazil.
5-Fluorouracil- rutin on experimental 5-FU- (2020).
Induced Intestinal induced intestinal mucositis
Mucositis: Prevention and explored the possible
of Histological Damage underlying mechanisms of its
and Reduction of action.
Inflammation and
Oxidative Stress.
2 Flavonoids inhibit To evaluate the in vitro Freitas et al. Brazil.
angiogenic cytokine effects of those flavonoids (2011).
production by human and of bevacizumab, on the
glioma cells. production of angiogenic
cytokines by a human
glioblastoma derived cell line
(GL-15).
3 Modulatory effects of To investigate the effects of Kanashiro et al. Brazil.
rutin on biochemical rutin, the parent glycosylated (2009).
and hematological form of quercetin, isolated
parameters in from D. mollis, on biochemical
hypercholesterolemic parameters and hematological
Golden Syrian hamsters. parameters of diet-induced
hypercholesterolemic Golden
Syrian hamsters, which could
contribute to hyperlipidemia
and atherosclerosis
modulation.
4 Antiviral and To develop phytoterapics Marques et al. Brazil.
Antioxidant for dengue treatment using (2015).
Activities of Sulfated abundant natural resources.
Galactomannans from
Plants of Caatinga
Biome.
5 Antioxidant Activity, To evaluate the antioxidant Menezes Brazil.
Total Phenolics activity by capturing DPPH Filho et al.
Content, Carotenoids radical, total phenolic contents (2018).
and Provitamin A in by Folin-Ciocalteau reagent,
Vegetables Extracts from carotenoids, provitamin A in
Cerrado Goiano. Retinol equivalent by UV-Vis
spectrophotometric methods
of the foliar ethanolic
extracts of botanical species:
B.Coccolobifolia, D.mollis,
H.stignocarpa, S.lycocarpum
and C.calophyllum.
6 Photoprotective To correlate the secondary Nunes et al. Brazil.
potential of medicinal metabolites, as well as the (2018).
plants from Cerrado total flavonoid and phenol
biome (Brazil) in relation content, present in the
to phenolic content and ethanol extracts from several
antioxidant activity. plants in a Cerrado fragment
of the Ceara State in Brazil
with the antioxidant activity
and sun protection factor
observed.
7 Anthelmintic activity To evaluate the anthelmintic Oliveira et al. Brazil.

of plant extracts from
Brazilian savanna.

(AH) actions in vitro of (2017).

T. ulmifolia, P. platycephala and
D. gardneriana extracts.

Source: Authors (2024).
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Table 1. Continued...

STUDY NUMBER TITLE OBJECTIVE AUTHOR (YEAR) COUNTRY OF ORIGIN
8 Inhibition of To report the inhibitory effects Petacci et al. Brazil.
peroxidase activity of astilbin on myeloperoxidase (2010).
and scavenging of (MPO) and horseradish
reactive oxygen species peroxidase (HRP) activities,
by astilbin isolated as well as its antioxidant
from Dimorphandra properties.
mollis (Fabaceae,
Caesalpinioideae).
9 Flavonoid rutin alters To investigate the effects of Roseghini et al. Brazil.
the viability and Rutin on the viability and (2007).
function of mitogen- functionality of splenocytes
stimulated splenocytes and thymocytes, particularly
and thymocytes in relation to mitogen-
compared with non induced proliferation and
stimulated cells. cytokine production.
10 The Flavonoid Rutin To investigate the effects of Roseghini et al. Brazil.
but not the Alkaloid the flavonoid rutin on the (2009).
Arborinine Induces viability and function of B-cell
Apoptosis in a B-Cell hybridoma cells, particularly
Hybridoma Cell Line. in relation to monoclonal
antibody production and cell
proliferation.
1 Tannin composition of To investigate whether these Santos et al. Brazil.
barbatimao species. three species popularly (2002).
known as barbatimdo have
similar polyphenol content in
their barks and leaves.
12 The flavonoid rutin and To investigate the potential Silva et al. (2020) Brazil.
its aglycone quercetin of the flavonoid rutin and
modulate the microglia its aglycone quercetin to
inflammatory profile modulate microglia response
improving antiglioma and the impact on glioma
activity. cell viability, underlying
inflammatory mechanisms
related to antiglioma
properties of both flavonoids.
13 Leishmanicidal To isolate compounds from Vila-Nova et al. Brazil.

and cholinesterase
inhibiting activities of
phenolic compounds
of Dimorphandra
gardneriana and
Platymiscium
floribundum, native
plants from Caatinga
biome.

plants of the Caatinga biome,
and to investigate their
toxicity against promastigote
and amastigote forms of
Leishmania infantum chagasi,
the main responsible parasite
for South American visceral
leishmaniasis, and evaluate
their ability to inhibit
acetylcholinesterase enzyme
(AChE).

(2012).

Source: Authors (2024).

chromatography (SLC) with silica gel eluted with acetone/
toluene/formic acid 3: 3:1, with catechin (III) (Rf 0.48),
gallocatechin (IV) (Rf 0.38), epicatechin-(4p-8)-catechin
(Rf 0.26) and gallocatechin-(4a-8)-galocatechin (Rf 0.12)
as chemical reference standards. The other test was based
on paper chromatography (PC) eluted with acetic acid/
water/hydrochloric acid 30:10:3 and using gallic acid

4

(V) (Rf0.67) as a reference. Colorimetric assays were used
to quantify total phenols, condensed tannins, gallotannins
and protein precipitation using established standard curves
(Santos et al., 2002).

CP revealed that the condensed tannins of the
Dimorphandra genus are composed of procyanidin units.
CCD identified that the bark extract contains monomers

Brazilian Journal of Biology, 2025, vol. 85, e294574
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Table 2. Evidence found.

LEVEL OF
STUDY NUMBER TYPE OF STUDY SCIENTIFIC KEY FINDINGS
EVIDENCE

1 Experimental research. 5 RUT treatment (200 mg/kg) prevented 5-FU-induced
histopathological changes and reduced oxidative stress
by decreasing MDA concentrations and increasing GSH

concentrations. RUT attenuated the inflammatory response
by decreasing MPO activity, intestinal mastocytosis, and
COX-2 expression. These results suggest that the COX-2
pathway is one of the underlying protective mechanisms of
RUT against 5-FU-induced intestinal mucositis.

2 In vitro Experimental Study. 5 It was observed that in the presence of rutin (50 pM and
100 uM), glioblastoma-derived GL-15 cells produced lower
levels of VEGF after 24 hours (mean values of 484.5 pg/
mL and 586.6 pg/mL, respectively) when compared to the
control groups (mean value of 1823.6 pg/mL). The same
behavior was observed for TGF-p levels (mean values of
1038.4 pg/mL and 877.7 pg/mL). However, after 72 hours,
the inhibition was reversed.

3 Experimental research. 5 Results suggest that short-term treatment of
hypercholesterolemic Golden Syrian hamsters with a
relatively high concentration of rutin (1%) led to a selective
negative modulation of plasma TG levels, but did not
interfere in the other biochemical parameters evaluated
and showed no toxic effect.

4 In vitro Experimental Study. 5 The sulfated galactomannans showed binding to the virus
surface, indicating that they interact with DENV-2. The
sulfated galactomannans from D. gardneriana showed 94%
inhibition of replication of DENV-2 and all also showed
antioxidant activity.

5 In Vitro Experimental Study. 5 The results showed the presence of antioxidant activity by
the DPPH radical sequestration method, expressive total
phenolic content, B-carotene content, lycopene content,

except for Dimorphandra mollis and Hymenaea stignocarpa
species, with low levels of provitamin A.

6 Experimental research. 5 The extract obtained from D. gardneriana showed high
antioxidant activity, similar to the standard used, quercetin.
In terms of sun protection factor (SPF), D. gardneriana
showed an SPF of 20,12, which could potentially be used to
produce a sunscreen.

7 In vitro Experimental Study. 5 The acetonic and ethanolic extracts from the leaves and
bark of D. gardneriana (18.75-10,000 g/mL) exhibited
significant activity in assays against Haemonchus contortus,
including the egg hatch assay (IC,, 3400, 95% CI = 2600-
5100 g/mL), the larval exsheathment inhibition assay
(IC,, 120, 95% CI = 110-130 g/mL), and the larval
development assay (IC,; 130, 95% CI = 100-160 g/mL).

Source: Authors (2024).
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Table 2.Continued...

LEVEL OF
STUDY NUMBER TYPE OF STUDY SCIENTIFIC KEY FINDINGS
EVIDENCE

8 In vitro Experimental Study. 5 Astilbin inhibited MPO and HRP activities in a
concentration-dependent relationship and effectively
scavenged HOCI. The TAC by ABTS+ of astilbin
(ICy, ~ 20 mM) was higher than that of uric acid, which was
used as a positive control.

9 In vitro Experimental Study. 5 Rutin modulated immune cell responses by reducing ConA-
stimulated splenic lymphocyte proliferation (11% at 1 pM,
48 h) and inhibiting thymocyte proliferation (15% at
10 uM, 72 h). It increased IL-10 production in LPS-
stimulated splenocytes (11% at 10 nM, 48 h) while reducing
IFN-y levels in PWM-stimulated splenocytes and ConA-
stimulated thymocytes (18% at 10 nM, 48 h). Additionally,
rutin at 1 pM decreased IFN-y in ConA- (3%) and PWM-
stimulated splenocytes (2%), and at 10 nM, reduced IFN-y in
PWM-stimulated thymocytes (6% at 72 h).

10 In vitro Experimental Study. 5 In the study, murine hybrid B cells obtained significant
results when treated with a concentration of 50 uM of
rutin. Cell proliferation was inhibited after 24 h (50%),
48 h (82%) and 72 h (77%). The production of monoclonal
antibodies was reduced by 68% (48h) and 84% (72h). In
addition, a significant increase in cell death by apoptosis
of 110% (24h) and 573% (48h) was induced. Finally, the
necrosis rate also increased by 59% (24h) and 306% (48h)
compared to the control.

11 Experimental research. 5 The chemical composition of D. mollis extract (acetone/
water 7:3) from leaves and bark was analyzed using
thin-layer chromatography, paper chromatography, and
colorimetric assays. The extract contained condensed
tannins with procyanidin units, monomers like catechin
and/or epicatechin, oligomeric condensed tannins, and
flavonol glycosides, along with low levels of total phenols,
gallotannins, and protein precipitation.

12 In vitro and In vivo models 5 The study suggested that short-term treatment of
of direct and indirect hypercholesterolemic Golden Syrian hamsters with a
interactions of cells. relatively high concentration of rutin (1%) led to a selective
negative modulation of plasma TG levels, but did not
interfere with the other biochemical parameters evaluated
and showed no toxic effect.

13 In vitro Experimental Study. 5 Rutin and quercetin showed activity against Leishmania
infantum chagasi in both promastigote and amastigote
forms, comparable to pentamidine and amphotericin
B. However, they were less effective in inhibiting
acetylcholinesterase, with inhibition zones of 0.6 cm,
compared to 0.9 cm for physostigmine.

Source: Authors (2024).

such as catechin and/or epicatechin (VI) and oligomers of Fideles et al. (2020) investigated the effects of rutin on
condensed tannins, while the leaf extract only contains  intestinal mucositis in a model induced by 5-fluorouracil
flavonol glycosides. Colorimetric tests indicated low levels  (5-FU), which is an antineoplastic antimetabolic agent.
of total phenols, condensed tannins, galotannins and  Swiss mice were divided into different rutin dosage groups,
protein precipitation (Santos et al., 2002). but the relevant dose that showed effects was 200mg/kg.
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Figure 1. Methodological steps in the PRISMA model.
Source: Authors (2024).

After euthanasia, morphometric analysis of the intestine,
assessment of oxidative stress and inflammation, as well as
molecular docking to study the mechanism were carried out.

Rutin’s supposed protective mechanism against
intestinal mucositis is related to its binding to COX-1 and
COX-2, both of which are stable. In terms of biological
potency, COX-2 was the most attractive target, since rutin
had a high molecular affinity, with a binding energy of
-10.07 kcal/mol and an inhibition constant of 41.682nM
(Fideles et al., 2020).

Rutin prevented histopathological damage such as the
induction of necrosis, loss of duodenal crypt architecture,
edema and vacuolization, increasing the integrity of the
mucosal barrier and its absorptive capacity. It also reduced
cyclooxygenase enzyme activity, neutrophil infiltration,
the number of mast cells per field and 5-FU-induced
degranulation. Another relevant aspect was the proof
of antioxidant activity by reducing malondialdehyde
(MDA) levels and increasing glutathione (GSH) levels
(Fideles et al., 2020).

In this perspective, astilbin (VII), another flavonoid
isolated from D. mollis, also showed relevant antioxidant
activity in the study by Petacci et al. (2010). The existence
of adirect interaction between astilbin and the HRP-H202
system was proven, with the elimination of reactive oxygen

Brazilian Journal of Biology, 2025, vol. 85, e294574

species (ROS). This flavonoid sequestered hypochlorous
acid, a product of myeloperoxidase (MPO) activity;
demonstrated a dose-dependent inhibitory effect on MPO
activity (CI,, ~15 pM); and also proved to be an efficient
inhibitor of peroxidase activity (Petacci et al., 2010).

Other biomolecules that showed antioxidant activity
were D. gardneriana seed polysaccharides, galactomannans,
after being sulfated with chlorosulfonic acid by
Marques et al. (2015). The study proved the inhibition
of the DPPH radical, with a CI,; of 7.56 ng/mL. However,
the main result of this study was the ability to inhibit the
replication of the DENV-2 virus by 94%, with inhibitory
activity at 25 pg/mL, thus highlighting the potential of
sulphated galactomannans derived from D. gardneriana
as a virus entry inhibitor (Marques et al., 2015).

Menezes-Filho et al.(2018) studied the ethanolic extracts
of species from the Brazilian Cerrado in order to verify their
antioxidant capacity, the concentration of total phenolic
compounds using the Folin-Ciocalteau reagent, and the
carotenoid content using UV-Vis spectrophotometric
methods. D. mollis stood out for having the highest
concentration of total phenolic compounds (11.67 mg
GAE/100g), as well as 730ug/100g of B-carotene and 84.57%
capture of the DPPH free radical.

711



Silva, WAA. et al.

(1) Quercetin

(V) Gallic Acid

Figure 2. Main phytochemicals reported in Fava d’anta species.

Source: Authors (2024).
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Silva et al. (2020) investigated the action of rutin and
quercetin in modulating the response of microglia and
the viability of glioma cells. The study used rat C6 glioma
cells, human U251 glioblastoma and microglia isolated
from the cortex of Wistar rats. Co-cultures were carried
out to evaluate direct interactions and treatments with
conditioned medium to analyze indirect interactions
between microglia and C6 glioma cells.

It was noted that treatment with flavonoids led to an
inflammatory profile, with increased expression of IL-1p
and IL-18, and reduced expression of IL-6, IL-10, NOS2,
PTGS2, arginase-1, TGF-p, IGF and HDGF (Silva et al., 2020).

The study identified that flavonoids had the ability
to stimulate microglia to generate an immune response
with an inflammatory profile, migrating to the tumor
environment and acquiring the ability to reduce the
proliferation of glioma cells, which was associated with
the inhibition of growth factor expression in cultures
(Silva et al., 2020).

The study carried out by Kanashiro et al. (2009) used
95% pure rutin extracted from D. mollis. The experiment
involved golden Syrian hamsters, all male, which were
divided into 4 groups: group one was the control group, in
which the animals received a normal rodent diet; in group
two the animals received high-fat diets; in group three the
animals received high-fat diets, but were supplemented
with 0.8% (w/w) rutin; while in group four the animals
received a normal diet supplemented with 0.8% (w/w) rutin.

This study showed that a high-fat diet induced
hypercholesterolemia in hamsters, increasing plasma lipids,
lipoproteins and body weight. Rutin supplementation
significantly reduced triglycerides, without significantly
altering total cholesterol, HDL or weight. In addition, rutin
did not affect biochemical and hematological parameters
or show toxicity (Kanashiro et al., 2009).

In the study by Freitas et al. (2011), rutin extracted
with recrystallization in tetrahydrofuran from the seeds of
D. mollis was used to evaluate its effect against inflammation
invitro, in a line of cells derived from human glioblastoma
GL-15 grown to confluence in polystyrene plates. The cells
were then treated with rutin at concentrations of 50 tM and
100 puM for 24 and 72 hours, after which the supernatant
was collected for quantification of VEGF and TGF- using
ELISA. In this case, untreated cultures or cultures treated
with dimethyl sulfoxide (DMSO) were used as a control.

The study found that rutin reduced the levels of VEGF
and TGF-B in GL-15 cells at concentrations of 50 pM and
100 uM after 24 hours. However, this inhibition was
reversed within 72 h, suggesting possible instability of
the molecule, development of resistance or metabolism
of the substance by the cells (Freitas et al., 2011).

The study by Oliveira et al. (2017) aimed to evaluate
the anthelmintic activity of acetonic and ethanolic extracts
of D. gardneriana leaves and bark. To this end, eggs and
third-stage larvae (L3) were isolated from a goat naturally
infected with Haemonchus contortus. After this, tests such
as egg hatching (EHA), inhibition of larval exudation (LEIA)
and larval development (LDA) were carried out.

In the study by Vila-Nova et al. (2012), rutin and
quercetin, isolated from D. gardneriana grains, were
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evaluated for their leishmanicidal and cholinesterase
inhibitory activity. The Leishmania infantum chagasi
(Lic-luc) strain was cultivated in promastigote form and
subjected to a leishmanicidal test in microplates with
different concentrations of the compounds (100-6.25 pg/
mL), using pentamidine as a positive control. The viability
of the promastigotes was analyzed by microscopy and
optical density. To evaluate the amastigote form, infected
RAW 264.7 macrophages were treated with the compounds
for 48 h, and viability was determined by ELISA, with
amphotericin B as a positive control.

Thus, the study found that rutin and quercetin
showed leishmanicidal activity on both promastigote
and amastigote forms in a similar way to pentamidine
and amphotericin B. In the evaluation of AChE inhibition,
however, these compounds were less active, with inhibition
zones of 0.6 cm, compared to physostigmine with an
inhibition zone of 0.9 cm (Vila-Nova et al., 2012).

Roseghini et al. (2007) studied the effects of the
flavonoid rutin on thymus and spleen lymphocytes from
male Wistar rats. The cells were studied in the presence
or absence of mitogens, such as Concanavalin A (ConA),
a lecithin extracted from the plant Canavalia ensiformis,
Pokeweed Mitogen (PWM), extracted from the plant
Phytolacca americana, Lipopolysaccharide (LPS), from the
Gram-negative bacterium E. coli, using three different
methods. coli bacteria, using three different concentrations
of rutin (10 nM, 1 uM, 10 uM) and incubation times of 24,
48 or 72 hours at 37°C.

To assess the effect of rutin on cell proliferation induced
by mitogens, thymidine was incorporated. After the addition
of mitogens and rutin, incubation was carried out in 96-
well plates in triplicate for 48 or 72 hours at 37°C. As a
result, splenic lymphocytes in which ConA was stimulated
showed an 11% decrease in proliferation after 48 hours
with rutin at a concentration of 1 pM. When thymocytes
were stimulated with ConA after 72 hours, rutin at a higher
concentration (10 nM) caused a 15% inhibition. Therefore,
with these results, the study indicated that rutin acts at
different stages of cell proliferation (Roseghini et al., 2007).

The study also evaluated the change in apoptosis,
observing that thymocytes and splenocytes in the presence
of rutin at 10 pM showed an increase of 17% in 24 hours
and 33% in 48 hours, respectively when stimulated by
PWN. When stimulated with LPS, splenocytes showed a
20% decrease in apoptosis. Finally, in view of the increase
in apoptosis in thymocytes with the use of PWN in the
earliest period of stimulation and in splenocytes in the later
period in the presence of rutin, added to the significant
decrease in IFN-y production, it shows that rutin has a
different sensitivity for cells stimulated by this mitogen
(Roseghini et al., 2007).

In the research carried out by Roseghini et al. (2009),
the effects of the flavonoid rutin on the viability and
function of hybrid B cells were investigated, assessing
how it influences the production of monoclonal antibodies
and cell proliferation, under conditions of mitogenic
stimulation. Rutin was extracted from D. mollis seeds
with a purity of 98%. With regard to antibody production,
rutin at a concentration of 50 uM reduced monoclonal
antibody production by 64% and 84% after 48 and 72 hours,
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respectively. As for the proliferation of hybrid B cells, there
was an inhibition of up to 82% when treatment was carried
out with rutin at 50 uM after 48 hours. It can therefore be
concluded that rutin had a cytotoxic effect on the cells.

In addition, the study examined rutin-induced apoptosis,
which had a one- to five-fold increase in the number of
apoptotic cells, suggesting that this substance may actas a
potential therapeutic agent in contexts where modulation
of the immune response is sought (Roseghini et al., 2009).

In the study carried out by Nunes et al. (2018), the
researchers studied the antioxidant activity and Sun Protection
Factor (SPF) of the ethanolic extract of D. gardneriana seeds
and the results obtained were very promising, suggesting
that this extract has enormous photoprotective (SPF of 20.12)
and antioxidant potential (IC,, 0f 4.91 +0.12), with significant
implications for skin health and the development of natural
cosmetic products (Nunes et al. 2018).

Alimitation of this research is the non-inclusion of gray
literature, such as theses, dissertations, undergraduate
monographs and annals of scientific events, among other
sources. Although these materials may contain relevant
information not described in indexed journals (Adams et al.,
2017), their exclusion is justified by the fact that they often
have less methodological rigor or may be subject to bias
(Adams et al., 2017).

5. Conclusion

The studies analyzed showed various pharmacological
activities of the compounds extracted from the D. mollis
and D. gardneriana species, including antioxidant,
anti-inflammatory, neuroprotective, antiviral and lipid
metabolism modulating properties.

The presence of the flavonoids rutin and quercetin
reinforces the potential of these species for therapeutic
applications. However, despite the promising results,
there is a need for more studies on the isolation and
characterization of the phytochemicals of Fava d’anta,
their mechanisms of action, and the safety and efficacy
of these substances, especially in rigorous clinical trials.
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