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Ethnopharmacological Relevance. This study aims to evaluate the versatility of these species and their agreement of use and/or the
informants’ knowledge and verify the variability of the information on the indicated medicinal species in comparison to other
species from northeastern Brazilian areas. Materials and Methods. Ethnobotanical information was acquired through interviews
with 23 residents of the Quincuncá community, northeastern Brazil. From the obtained data, a comparative analysis of the
therapeutic indicationswith other 40 areas in different biomeswas conducted. For that, the relative importance index and informant
consensus factor were calculated and compared to other indices evaluated in the literature. Results. A total of 39 medicinal species
were cited and twenty-six species showed similarities among their therapeutic indications; however, species as Geoffroea spinosa,
Lantana camara, and others can be highlighted, present in community disease indications that were not verified for other areas.
Myracrodruon urundeuva,Mimosa tenuiflora, Stryphnodendron rotundifolium, and Amburana cearensis had the greatest versatility.
In the Quincuncá community, medicinal species were indicated for 49 diseases, which were grouped into 15 categories of body
systems. Conclusion. This study shows the presented divergence in relation to their therapeutic use; in this point, these divergences
reinforce the importance of pharmacological research.

1. Introduction

The use of medicinal plants for therapeutic purposes is one
of the oldest health treatment practices [1, 2]. In Brazil, even
with the advancement of the pharmaceutical industry, the use
of medicinal plants is very recurrent and can be influenced
by the high cost of medicines, economic issues, the difficult
access to consultations by the Unified Health System (SUS),
locomotion difficulties for those living in rural areas, the
easy access to plants, or the current trend of using natural
resources as an alternative to synthetic medicines [3, 4].

Many medicinal species stand out for their curative
potential [5] as they are widely known and used in popular
medicine; these species contemplate the treatment and/or
cure of various bodily systems mainly related to the res-
piratory, digestive, genitourinary disorders, and undefined
conditions [6–8].

Many medicinal plants that show an indication for
medicinal use based on knowledge, and which are present
in ethnobotanical surveys, have already had their ther-
apeutic indications proven through pharmacological bio-
prospecting studies. Among the main confirmed activities
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are: antibacterial [9–11] antinociceptive, anti-inflammatory,
anti-oxidant [12–14] and cicatrizant activity [15].

In recent years there have been an increasing number
of ethnobotanical studies in various parts of the world.
Due to the biome diversity present in Brazil, in addition
to the difficulty in accessing the primary healthcare system,
ethnobotanical and ethnopharmacological studies represent
an important mechanism for therapeutic proposal in various
areas of the country. These studies however present a wide
variety in the use and therapeutic indications of medicinal
species. According to Ribeiro et al. (2014), the variation in
therapeutic indications legitimized by the relative importance
of the species may be related to the different types of diseases
and bodily systems that a given community needs to treat
[16]. Often in a community, the same plant is used for various
types of diseases and/or symptoms, yet in another community
with geographical proximity, it is almost unknown for its
therapeutic properties. In this sense, this study aimed to
evaluate the versatility of species and the agreement of
use and/or knowledge of the informants of the Quincuncá
community and to verify the variability of the information
of the indicated medicinal species against other areas of
northeastern Brazil.

2. Material and Methods

2.1. Selection of Medicinal Species. Selection of the species
occurred in the Quincuncá community, located approx-
imately 11 km from the city Farias Brito (6∘5550S and
39∘3356W). The predominant climates are tropical hot
semiarid and tropical cold semiarid, with average tempera-
tures ranging from 26∘C to 28∘C. The annual precipitation is
around 967.8mm,with rainfall concentrated in themonths of
January to April [17, 18]. It is also characterized by vegetation
from theCaatinga, Cerrado, and Subdeciduous forests, reliefs
from Sertaneja depressions, and residual massifs, with an
altitude of 320m [18].

For the selection of the species, 23 key informants were
interviewed, of which 13 were women and 10 were men,
between the ages of 27 and 89 years.The study was conducted
with key informants that were selected using the “snowball”
technique adapted to Albuquerque et al. (2010) [19]. The
information about the medicinal plants used and their dif-
ferent therapeutic uses was obtained from semistructured
interviews based on a standardized form [20].The interviews
were only possible with the informants reading, permission,
and signing of the Term of Free and Informed Consent [21].
This research was approved by the Ethics Committee of the
Regional University of Cariri, under legal number 1.654.716.

The species cited in the interviews had their plantmaterial
collected, stored, and handled according to conventional
herbalism techniques [22]. Subsequently, all the collected
material was taken to the Plant Ecology Laboratory of the
Regional University of Cariri for exsiccating preparation.
The identification of the medicinal species took place at
the Caririense Dárdano de Andrade-Lima Herbarium of
the Regional University of Cariri, by means of specialized
literature, comparison of the deposited exsiccates, and anal-
yses by taxonomists with the testimonial material being

incorporated into the collection of the above herbarium.The
authorization to collect the botanical material was provided
by the Authorization and Biodiversity Information System
(SISBIO) of the Brazilian Institute of Environment and
Renewable Energies Natural Resources (IBAMA), registered
under number 55704-1.

2.2. Survey of Ethnobotanical Studies for Comparative Analy-
sis. For comparative analysis, we conducted an active search
in the Web of Science, PubMed, Science Direct, Google
Academic, and Medline databases in the last 10 years using
terms such as ethnobotany, ethnopharmacology, popular
knowledge, medicinal plants, northeastern Brazil. Articles
that met the inclusion criteria, scientific articles published in
specialized indexed journals, articles published in the time
window between the years 2006 and 2016, articles within the
area of the Brazilian northeast, and articles that had at least
one of the species indicated by the Quincuncá community,
were selected.

2.3. Data Analysis. From the information collected in the
community, the relative importance (RI) was calculated,
based on Bennett and Prance (2000), with “2” being themax-
imum value that a species can acquire [23]. The calculation
is done according to the formula: RI = NBS + NP, where
NBS = NBSS/NBSVS and NP = NPS/NPVS. RI is the relative
importance,NBS is the number of bodily systems,NBSS is the
number of bodily systems treated by a particular species, and
NBSVS is the total number of bodily systems treated by the
most versatile species. The NP is the number of properties,
NPS is the number of properties attributed to a particular
species, andNPVS is the total number of properties attributed
to themost versatile species [24, 25].TheRI1 was determinate
for information collected in the community and RI2 was used
by arithmetical media from relative importance collected in
literature. However, for the articles selected in the survey, the
relative importance indexwas calculated considering only the
native species and using the medical indications reported in
each study.

The Informants Consensus Factor (ICF) was calculated
according to Troter and Logan (1986), using the formula: ICF
= 𝑛𝑢𝑟 − 𝑛𝑎/𝑛𝑢𝑟 − 1, where ICF is the Informants Consensus
Factor, (𝑛𝑢𝑟) is the number of usage citations in each category,
and (𝑛𝑎) is the number of species used in each category [26].
The maximum value obtained by the ICF is 1. For the work
obtained from the literature review, this index was calculated
in an adapted manner taking into account the fact that each
indication within the studied community was equivalent to a
citation, with all the communities being grouped to reach the
ICF value.

Therapeutic indications were assigned by establishing
therapeutic indications based on body system categories as
described in the International Statistical Classification of
Diseases and Related Health Problems (ICD-10) proposed
by the World Health Organization (WHO) [27]: Undefined
Affections and Aches (NDDP), Mental and Behavioral Dis-
orders (MBD), Disease of the Endocrine Glands, Nutrition
and Metabolism (DEGNM), Infectious and Parasitic Dis-
eases (IPD), Diseases of the Skin and Subcutaneous Tissue
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(DSSCT), Diseases of Blood and Hematopoietic Organs
(DBHO), Diseases of the Musculoskeletal System and Con-
nective Tissue (DMSCT), Injuries, Poisonings and other
Consequences of External Causes (IPOCEC), Neoplasms
(N), Diseases of the Circulatory System (DCS), Disorder of
the Digestive System (DDS), Disorder of the Genitourinary
System (DGS), Diseases of the Nervous System (DNS),
Respiratory System Disorder (RSD), Disorders of the Visual
Sensory System-Eyes (DVSS-E), and Disorders of the Audi-
tory Sensory System-Ears (DASS-E).

3. Results and Discussion

3.1. Survey ofMedicinal Species. In the bibliographical survey,
350 articles were identified. After applying the process of
inclusion and exclusion of duplicate articles, 40 articles that
presented therapeutic indications of the species common
to the Quincuncá community and the different areas in
the Northeast of Brazil, Paráıba, Pernambuco, Ceará, Piauı́,
Rio Grande do Norte, Bahia, and Maranhão, with Caatinga,
Cerrado, Carrasco, Atlantic Rainforest, and Amazonian veg-
etation, were selected [6, 7, 16, 28–64].

In the community study, 39 native species belonging
to 17 families and 36 genera (Table 1) were raised, from
these, six (Myracrodruon urundeuva, Amburana cearensis,
Anadenanthera colubrina, Libidibia ferrea, Ximenia ameri-
cana, and Ziziphus joazeiro) appeared in more than 50%
of the communities, indicating broad knowledge and/or
use of these species in the Brazilian northeast. It is worth
mentioning that Geoffroea spinosa was present in only one
community. The results show an expressive number of native
medicinal species when compared to other ethnobotanical
studies in the northeast, with values varying from 3 to 84
species [31, 54].These numbers are considered quite superior
when they include exotic species, presenting a wealth of up to
187 medicinal species [65].

The families with the highest number of species were
Fabaceae (15 spp.), Rubiaceae (4 spp.), and Euphorbiaceae
(3 spp.). The Fabaceae family is considered to be the largest
holder of the number of species in the state of Ceará,
represented by 521 species [66], and also presents the highest
species representativeness in ethnobotanical studies in the
Brazilian Northeast [38, 44, 67]. For the genera, we have
Croton with three species and Mimosa with two and the
others presented only one species. Castro et al. (2005) state
that plants belonging to the Croton genus are rich in essential
oils with wide biological activity [68].

Regarding the used plant parts for the preparation of
medicines, the Quincuncá community inhabitants indicated
10 different types, while in other areas the inhabitants indi-
cated 12 (Table 1). Stem bark, leaf, stem inner bark, and root
stood out for all areas studied. Stalk, fruit, flower, root-tuber,
latex, resin, seed, and the whole plant were indicated in less
than 30% of the areas. Most of the communities analyzed
are located in the Caatinga, which may have increased
the amount of stem bark indication as these are available
throughout the year [47, 69]. Regarding the preparation
method, decoction stood out, with this result being similar
to the majority of other studies carried out in the Brazilian

Northeast, where according to Ribeiro et al. (2014) [16] and
De Moraes Rego et al. (2016) [70] there is a predominance in
the use of teas.

3.2. Therapeutic Indications of Medicinal Plants. For the
studied community, among the 39 cited species, 28 (71.79%)
are employed for more than one health problem, while
11 (28.20%) have only one therapeutic utility. Together,
these species were indicated for 52 medicinal purposes.
Myracrodruon urundeuva and Mimosa tenuiflora presented
the highest number for variation use, ranging from 1 to
8 indications. In the survey of the communities in the
Northeast of Brazil, a variation from 1 to 72medical purposes
and a total of 210 health problems were reported. For
example, Myracrodruon urundeuva obtained between 1 and
20 indications in 31 communities [59, 63], with an average
of 5.74 disease per community; Amburana cearensis, in 26
communities, obtained from 1 to 17 indications [36, 44],
with an average of 5.5; Stryphnodendron rotundifolium in 6
communities, obtained from 3 to 10 indications [32, 35], with
an average of 6. These data show the great variability in use
and/or knowledge of the species by the communities.

It was observed that, within 26 species, at least one
therapeutic indication equal to the medical uses in other
areas was reported showing a significant agreement in the
indications of use; however, within 13 species, divergence
occurred in relation to their therapeutic uses. Among the
species that presented the same therapeutic indications,
Myracrodruon urundeuva and Amburana cearensis can be
highlighted, having been cited in more than 60% of the
communities due to their uses directed towards general
inflammation and respiratory diseases, respectively. These
results may be justified by the availability of their resources
(stem, bark), since the species mentioned above are widely
distributed and very characteristic of Caatinga areas. By
analyzing the availability of resources in a given community,
de Albuquerque and Andrade (2002) realized that the most
important species are usually those that offer their products
continuously [69]. Plants that offer their resources for a
few months, especially in rainfall, are rarely mentioned in
the community and rarely used, and this is confirmed by
their relative importance [71]. Another assumption is that
communities have a high degree of confidence in the healing
power of these species, so their therapeutic indications are
widespread.

Among the species that diverged regarding therapeutic
uses,Geoffroea spinosa, Lantana camara, Senegalia tenuifolia,
and Licania rigida can be highlighted. The species Geoffroea
spinosa was cited for fever, dysentery, and snakebite in
the studied community; however, it was cited only for the
treatment of anemia in other studies. Meanwhile, Lantana
camara was indicated for the treatment of hypertension by
the studied community, yet in other areas, it is indicated
mainly in the treatment of respiratory diseases such as cough
and flu and also for rheumatism. Senegalia tenuifolia was
recommended for diabetes, cancer, and hypertension in the
studied community, with these indications not being found
in other areas, whereas it was indicated for spine, influenza,
cicatrizing, and rheumatism in other areas.
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cá

Pa
rt
us
ed
/p
re
pa
ra
tio

,
th
ec

om
m
un

ity
of

Q
ui
nc
un

cá
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The species Licania rigida was indicated for uterine and
ovarian inflammation in the studied community; however, it
stands out in other ethnobotanical surveys for the treatment
of diseases related to Diseases of the Endocrine Glands,
Nutrition and Metabolism such as diabetes, cholesterol,
weight loss, and hypoglycemia, also being reported for dis-
eases such as stomach ache, general inflammation, diarrhea,
kidneys, dandruff, ringworm, and itching. In this case, there
may be a common use, since both in the survey and in
the indication by the studied community there is an agree-
ment for inflammatory processes. The divergence regarding
therapeutic use observed in this work may be explained, in
part, due to the nonavailability of natural resources, the lack
of knowledge of these species for therapeutic indication, or
the existence of other species that are used to treat diseases
present in the body system.

Most species were mentioned by both women (36) and
men (31); however, Syagrus oleracea, Jacaranda jasminoides,
Erythrina velutina, Senegalia tenuifolia, Bredemeyera brevi-
folia, Licania rigida, and Lippia microphylla were reported
only by females andBromelia laciniosa andGuettarda angelica
were only reported by the male sex. This exclusivity may be
related to species indicated for sex-specific diseases such as
ovarian inflammation for women and prostate problems for
men.

3.3. Versatility of Medicinal Species. Of the medicinal species
in the community, seven have great relative importance
(RI > 1) (Table 2): Myracrodruon urundeuva (RI1 = 1.87),
Mimosa tenuiflora (RI1 = 1.87), Myroxylon peruiferum (RI1
= 1.80), Commiphora leptophloeos (RI1 = 1.45), Coutarea
hexandra (RI1 = 1.30), Poincianella pyramidalis (RI1 = 1.10),
and Ximenia americana (RI1 = 1.02). The other species
obtained lower values, ranging from 0.32 to 1.0. Of these
species, Myracrodruon urundeuva (RI2 = 1.35) and Ximenia
americana (RI2 = 1.29) also presented the greatest versatility
in other areas, together with Stryphnodendron rotundifolium
(RI2 = 1.47), Amburana cearensis (RI2 = 1.33), Bauhinia
cheilantha (RI2 = 1.17), Hymenaea courbaril (RI2 = 1.15),
Croton heliotropiifolius (RI2 = 1.13), Ziziphus joazeiro (RI2 =
1.05), and Operculina macrocarpa (RI2 = 1.04), totaling nine
species, with the others ranging from 0.30 to 1.0 (Table 2).

The species Commiphora leptophloeos (RI1 = 1.45/RI2 =
0.51),Croton heliotropiifolius (RI1 = 0.45/RI2 = 1.07),Bauhinia
cheilantha (RI1 = 0.32/RI2 = 1.17), Erythrina velutina (RI1
= 0.32/RI2 = 0.99), Geoffroea spinosa (RI1 = 0.97/RI2 =
0.30), Mimosa tenuiflora (RI1 = 1.87/RI2 = 0.68), Myroxylon
peruiferum (RI1 = 1.80/RI2 = 0.60), Stryphnodendron rotun-
difolium (RI1 = 0.32/RI2 = 1.47), Bredemeyera brevifolia (RI1
= 0.77/RI2 = 0.29),Myracrodruon urundeuva (RI1 = 1.87/RI2
= 1.35), and Coutarea hexandra (RI1 = 1.30/RI2 = 0.57)
presented significant disagreement in the number of citations
indicated by the Quincuncá community when compared to
the number of citations indicated in the survey for other
regions of the northeast. In this sense, this divergence can be
considered important, since it indicates the need for biolog-
ical and pharmacological studies that validate its activities.

However, from the ecological point of view, this divergence
also deserves special attention, since they demonstrate areas
where greater extractivism occurs due to medicinal use.

Most of the cited species, circa 59%, presented a RI2 value
higher than RI1 calculated for the study area. Of the species,
Stryphnodendron rotundifolium presented the highest mean
RI, with an interval range of 0.97 to 2.00 and Bredemeyera
brevifolia the lowest mean, with RI2 = 0.29 and an interval
from 0.17 to 0.44. Species such as Genipa americana (RI2 =
0.66) and Lantana camara (RI2 = 0.58) that presented low RI
averages can be highlighted as having the maximum RI value
in ethnobotanical surveys in the northeast, as demonstrated
in the works of Cordeiro and Félix (2014) [57] and Guerra et
al. (2016) [64], respectively.

Around 80% of the species obtained relative importance
values <1. Although some of these species present values
that are considered low, with few therapeutic indications and
bodily systems, they should not be considered of less ther-
apeutic potential. Bauhinia cheilantha, Genipa americana,
Erythrina velutina, and Solanum paniculatum showed in the
studied area RI1 = 0.32, while for other areas they presented
relative importance values of 2.0, 2.0, 1.85, and 1.75 [16, 33,
52, 57], respectively, demonstrating greater indications of use
covering a greater number of body systems.

Stryphnodendron rotundifolium proved to be the most
important species for the analyzed communities; it appears
in only six communities, yet it presented the highest relative
importance RI2 = 1.47. It is traditionally used by northeastern
Brazilian populations for various types of inflammation, such
as uterine, general, skin, and throat inflammation, as well as
being potentially indicated as a cicatrizant and for the treat-
ment of cancer [72]. It is considered a promising species for
bioprospecting, since it has already demonstrated activity as
an antioxidant [73], leishmanicidal and trypanocidal activity
[74], and antimicrobial activity [75, 76].

M. urundeuva appears in this study as being reported for
a greater number of diseases and bodily systems, giving it a
greater versatility of use (RI1 = 1.87). This was indicated for
the treatment of wounds, inflammation, influenza, menstrual
bleeding, anemia, healing, and uterine inflammation, cover-
ing five bodily systems where the system related to injuries,
poisonings, and other consequences of external causes stands
out (5 citations) (Table 2). This species seems to have a good
distribution and reports of medicinal uses, since it appears
in almost all the areas analyzed in the survey being indicated
for the cure and/or treatment of 72 diseases, where the most
outstanding are inflammation (25), healing (15), gastritis (8),
uterine inflammation, wounds, and cough (7 each), related
to 13 body systems, being the most comprehensive NDDP
(37), DGS (34), DDS (30), IPOCEC (26), and RSD (20).
M. urundeuva showed the second highest mean relative
importance (RI2 = 1.35) for the communities, with values
varying from 0.40 to 2.0, and in more than 75% of these
communities the RI was >1. Pharmacologically, this species
already has scientific confirmation for a variety of activities,
among which is its antileishmaniasis [77], antibacterial [78],
antiviral [79], antiulcer [80], and anti-inflammatory activity
[81], which in part is attributed to the presence of tannins,
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cá
an
d
ot
he
ra

re
as

an
al
yz
ed
,w

ith
re
sp
ec
tiv

ev
al
ue
so

fr
el
at
iv
ei
m
po

rt
an
ce

an
d
nu

m
be
ro

fb
od

y
sy
ste

m
s.

Fa
m
ily

an
d
sc
ie
nt
ifi
cn

am
e

RI
1

RI
2

BS
1

BS
2

A
na
ca
rd
ia
ce
ae

As
tro

ni
um

fra
xi
ni
fo
liu

m
0.
65

0.
43

(0
.2
3–
0.
82
)

D
M
SC

T,
IP
O
CE

C
RS

D
(8
),
D
D
S
(3
),
N
D
D
P
(2
),
D
M
SC

T,

M
yr
ac
ro
dr
uo
n
ur
un

de
uv
a

1.8
7

1.3
5
(0
.4
0–

2.
00
)

IP
O
CE

C
(5
),
N
D
D
P
(3
),
D
G
S

(3
),
D
BH

O
,R

SD
N
D
D
P
(3
7)
,D

G
S
(3
4)
,D

D
S
(3
0)
,I
PO

CE
C
(2
6)
,R

SD
(2
0)
,D

SS
CT

(9
),
IP
D

(6
),
D
M
SC

T
(5
),
N
(5
),
D
CS

(2
),
D
N
S,
D
BH

O
,D

A
SS
-E

A
re
ca
ce
ae

Ac
ro
co
m
ia
ac
ul
ea
ta

0.
97

0.
61

(0
.3
4–

0.
90
)

D
VS

S-
E,

D
BH

O
,M

BD
RS

D
(2
),
D
M
SC

T
(2
),
N
D
D
P,
D
N
S

Sy
ag
ru
so

ler
ac
ea

0.
32

0,
52

(0
.3
6–

0.
68
)

D
G
S

D
G
S
(2
),
D
D
S,
N
D
D
P

Bi
gn

on
ia
ce
ae

Ja
ca
ra
nd

a
ja
sm

in
oi
de
s

0.
65

0.
61

D
SS
CT

,D
G
S

IP
D
,N

D
D
P

Br
om

el
ia
ce
ae

Br
om

eli
a
la
cin

io
sa

0.
32

0.
50

(0
.2
3–
0.
65
)

D
G
S

N
D
D
P
(2
),
D
EG

N
M

(2
),
RS

D
(2
)

Bu
rs
er
ac
ea
e

Co
m
m
ip
ho
ra

lep
to
ph
lo
eo
s

1.4
5

0.
51

(0
.17

–1
.0
4)

RS
D
(2
),
D
D
S,
IP
O
CE

C,
D
N
S

RS
D
(2
0)
,N

D
D
P
(6
),
D
D
S
(3
),
IP
O
CE

C
(3
),
D
G
S

Ch
ry
so
ba
la
na
ce
ae

Li
ca
ni
a
rig

id
a

0.
45

0.
48

(0
.2
9–

0.
83
)

D
G
S
(2
)

D
EG

N
M

(1
0)
,D

D
S
(3
),
D
SS
CT

(3
),
N
D
D
P
(2
),
D
G
S

C
on

vo
lv
ul
ac
ea
e

O
pe
rc
ul
in
a
m
ac
ro
ca
rp
a

0.
97

1.0
4
(0
.2
2–
2.
00
)

D
SS
CT

,N
,I
PD

RS
D
(1
6)
,D

D
S
(9
),
IP
D
(9
),
N
D
D
P
(7
),
D
M
SC

T
(4
),
D
G
EM

N
(2
),
D
CS

(2
),

IP
O
CE

C,
D
BH

O
Eu

ph
or
bi
ac
ea
e

Cr
ot
on

bl
an

ch
et
ia
nu

s
0.
97

0.
67

(0
.3
0–

1.3
2)

D
G
S,
IP
O
CE

C,
D
D
S

D
D
S
(1
6)
,R

SD
(3
),
N
D
D
P
(2
),
D
EG

N
M
,I
PO

CE
C

Cr
ot
on

co
nd

up
lic
at
us

0.
65

0.
68

(0
.6
1–
0.
73
)

D
N
S,
N
D
D
P

D
D
S
(5
),
RS

D
(4
),
D
N
S
(2
),
N
D
D
P

Cr
ot
on

he
lio
tro

pi
ifo
liu

s
0.
45

1.0
7
(0
.17

–2
.0
0)

RS
D
(2
)

N
D
D
P
(8
),
D
SS
CT

(6
),
RS

D
(5
),
D
D
S
(4
),
D
M
SC

T
(4
),
IP
D
,N

Fa
ba
ce
ae

Am
bu
ra
na

ce
ar
en
sis

0.
90

1.3
3
(0
.5
8–
2.
00
)

RS
D
(7
),
IP
O
CE

C
RS

D
(5
9)
,N

D
D
P
(1
5)
,D

D
S
(14

),
D
CS

(9
),
D
G
S
(8
),
D
N
S
(8
),
N
D
D
P
(7
),

IP
O
CE

C
(6
),
D
EG

N
M

(3
),
IP
D
(3
),
D
M
SC

T
(3
),
D
SS
CT

(2
),
M
BD

An
ad
en
an
th
er
a
co
lu
br
in
a

0.
57

0.
92

(0
.17

–1
.6
6)

RS
D
(8
)

RS
D
(4
5)
,N

D
D
P
(1
7)
,I
PO

CE
C
(6
),
D
D
S
(5
),
D
BH

O
(3
),
IP
D
(2
),
D
M
SC

T
(2
),
M
BD

,N

Ba
uh

in
ia
ch
eil
an
th
a

0.
32

1.1
7
(0
.2
8–
2.
00
)

D
EG

N
M

(2
)

D
G
EM

N
(1
5)
,R

SD
(1
0)
,D

D
S
(8
),
N
D
D
P
(7
),
D
G
S
(6
),
D
N
S
(3
),
D
CS

(3
),

D
M
SC

T
(2
),
IP
O
CE

C,
N
,S
I,
D
BH

O
En

te
ro
lo
bi
um

co
nt
or
tis
ili
qu
um

0.
65

0.
52

(0
.2
4–

0.
77
)

RS
D
,D

D
S

N
D
D
P
(5
),
IP
D
(2
),
D
SS
CT

(2
),
RS

D
,D

N
S
(2
),
D
M
SC

T,
D
D
S,
D
G
S

Er
yt
hr
in
a
ve
lu
tin

a
0.
32

0.
99

(0
.3
0–

1.8
5)

M
BD

D
D
S
(8
),
M
BD

(6
),
RS

D
(5
),
D
N
S
(5
),
IP
D
(3
),
N
D
D
P
(3
),
D
G
S
(2
),

IP
O
CE

C,
D
CS

G
eo
ffr
oe
a
sp
in
os
a

0.
97

0.
30

D
D
S,
N
D
D
P,
IP
D

D
BH

O

H
ym

en
ae
a
co
ur
ba
ril

0.
97

1.1
5
(0
.3
6–

2.
00
)

D
BH

O
(4
),
RS

D
(2
),
IP
O
CE

C,
RS

D
(3
9)
,D

G
S
(1
2)
,N

D
D
P
(9
),
D
D
S
(8
),
IP
O
CE

C
(6
),
D
BH

O
(6
),
D
BH

O
(5
),
D
G
EM

N
(4
),
N
(3
),
D
CS

(3
),
D
N
S
(2
),
IP
D
,D

M
SC

T,
SI



Evidence-Based Complementary and Alternative Medicine 15

Ta
bl
e
2:
C
on

tin
ue
d.

Fa
m
ily

an
d
sc
ie
nt
ifi
cn

am
e

RI
1

RI
2

BS
1

BS
2

Li
bi
di
bi
a
fer

re
a

0.
77

0.
96

(0
.2
4–

2.
00
)

D
G
S
(2
),
D
D
S

N
D
D
P
(1
6)
,R

SD
(1
6)
,I
PO

CE
C
(14

),
D
D
S
(14

),
D
G
S
(1
0)
,D

M
SC

T
(9
),

D
EG

N
M

(6
),
D
BH

O
(2
),
D
N
S
(2
),
D
A
SS
-E
,M

BD
M
im

os
a
ca
es
al
pi
ni
ifo
lia

0.
45

0.
65

(0
.17

–1
.6
2)

RS
D
(4
)

N
D
D
P
(2
),
IP
O
CE

C,
D
N
S,
D
G
EM

N
,D

D
S,
RS

D

M
im

os
a
te
nu

ifl
or
a

1.8
7

0.
68

(0
.2
2–
1.3

2)
IP
O
CE

C
(4
),
D
D
S
(3
),
D
G
S,

D
CS

,N
D
D
P

IP
O
CE

C
(1
1)
,N

D
D
P
(1
1)
,D

D
S
(9
),
RS

D
(5
),
D
EG

N
M

(3
),
D
SS
CT

(2
),
D
G
S

(2
),
D
VS

S-
E

M
yr
ox
yl
on

pe
ru
ife
ru
m

1.8
0

0.
60

(0
.17

–1
.12

)
D
D
S
(5
),
D
G
S
(3
),
RS

D
,D

CS
N
D
D
P
(3
),
D
M
SC

T
(2
),
TS

S
(O

LH
-2
),
D
D
S
(2
),
RS

D
,D

G
S

Po
in
cia

ne
lla

py
ra
m
id
al
is

1.1
0

1.0
0
(0
.3
0–

2.
00
)

RS
D
(1
0)
,D

D
S,
N
D
D
P

RS
D
(2
6)
,D

D
S
(2
3)
,N

D
D
P
(8
),
SI

(3
),
D
EG

N
M

(3
),
D
G
S
(3
),
IP
O
CE

C
(2
),

D
N
S
(2
),
D
CS

,D
M
SC

T,
D
BH

O
,I
PD

Se
ne
ga
lia

te
nu

ifo
lia

0.
97

0.
54

(0
.4
4–

0.
66
)

D
EG

N
M
,N

,D
CS

D
M
SC

T
(4
),
RS

D
,I
PO

CE
C

Se
nn

a
al
ex
an
dr
in
a

0.
45

0.
34

(0
.32

–0
.3
6)

D
D
S
(2
)

RS
D
,D

G
S,
D
EG

N
M

St
ry
ph
no
de
nd

ro
n
ro
tu
nd

ifo
liu

m
0.
32

1.4
7
(0
.9
7–
2.
00
)

IP
O
CE

C
D
G
S
(7
),
N
D
D
P
(7
),
D
D
S
(5
)I
PO

CE
C
(4
),
N
(4
),
IP
D
(3
),
D
SS
CT

(2
),

D
BH

O
(2
),
RS

D
,D

CS
,D

EG
N
M

M
al
va
ce
ae

Ce
ib
a
gla

zi
ov
ii

0.
32

0.
56

(0
.17

–1
.32

)
D
D
S
(2
)

D
M
SC

T
(6
),
N
D
D
P
(3
),
IP
O
CE

C
(4
),
D
BH

O
,D

EG
N
M
,N

,D
G
S,
RS

D
O
la
ca
ce
ae

Xi
m
en
ia
am

er
ica

na
1.0

2
1.2

9
(0
.4
1–
2.
00
)

IP
O
CE

C
(4
),
D
D
S
(2
)

N
D
D
P
(2
6)
,I
PO

CE
C
(2
4)
,D

D
S
(2
1)
,D

G
S
(1
7)
,R

SD
(7
),
D
SS
CT

(7
),

D
M
SC

T
(6
),
D
G
EM

N
(5
),
D
BH

O
(3
),
N
(3
),
D
N
S,
IP
D

Po
ly
ga
la
ce
ae

Br
ed
em

ey
er
a
br
ev
ifo
lia

0.
77

0.
29

(0
.17

–0
.4
4)

D
D
S
(2
),
D
M
SC

T
D
D
S
(3
),
D
M
SC

T
(2
),
RS

D
Po

ly
go
na
ce
ae

Tr
ip
la
ris

ga
rd
ne
ria

na
0.
32

0.
77

(0
.17

–1
.5
5)

D
M
SC

T
N
D
D
P
(3
),
D
D
S
(3
),
RS

D
(2
),
N
,D

M
SC

T
Rh

am
na
ce
ae

Zi
zip

hu
sj
oa
ze
iro

0.
65

1.0
5
(0
.4
2–
2.
00
)

RS
D
,D

SS
CT

D
D
S
(2
2)
,D

SS
CT

(2
1)
,R

SD
(2
1)
,N

D
D
P
(7
),
IP
O
CE

C
(2
),
D
M
SC

T,
IP
D
,

D
CS

,D
BH

O
Ru

bi
ac
ea
e

Co
ut
ar
ea

he
xa
nd

ra
1.3

0
0.
57

(0
.4
4–

1.1
6)

N
D
D
P
(2
),
RS

D
,D

N
S,
D
G
S

RS
D
(1
0)
,N

D
D
P
(3
),
D
G
S
(2
),
D
D
S
(2
),
D
M
SC

T,
D
N
S

G
en
ip
a
am

er
ica

na
0.
32

0.
66

(0
.2
5–
2.
00
)

IP
O
CE

C
IP
O
CE

C
(1
0)
,R

SD
(4
),
D
EG

N
M

(3
),
D
M
SC

T
(2
),
D
BH

O
(2
),
IP
D
,D

D
S,

D
N
S,
D
G
S,
N
D
D
P
(2
),
N



16 Evidence-Based Complementary and Alternative Medicine

Ta
bl
e
2:
C
on

tin
ue
d.

Fa
m
ily

an
d
sc
ie
nt
ifi
cn

am
e

RI
1

RI
2

BS
1

BS
2

Gu
et
ta
rd
a
an
ge
lic
a

0.
32

0.
80

(0
.3
0–

1.0
2)

RS
D

N
D
D
P
(4
),
D
D
S
(3
),
D
G
S
(3
)

To
co
ye
na

fo
rm

os
a

0.
65

0.
34

(0
.2
4–

0.
55
)

IP
O
CE

C
(2
)

IP
O
CE

C
(1
1)
,D

M
SC

T
(2
),
D
SS
CT

So
la
na
ce
ae

So
la
nu

m
pa
ni
cu
la
tu
m

0.
32

0.
98

(0
.3
0–

1.7
5)

D
D
S

D
D
S
(1
5)
,R

SD
(1
3)
,D

BH
O
(7
),
IP
D
(7
),
N
D
D
P
(5
),
D
G
S
(4
),
D
EG

N
M

(4
),

D
CS

(2
),
IP
O
CE

C
Ve

rb
en
ac
ea
e

La
nt
an
a
ca
m
ar
a

0.
32

0.
58

(0
.2
2–
2.
00
)

D
CS

D
CS

,R
SD

(4
),
D
M
SC

T
Li
pp
ia
m
icr
op
hy
lla

0.
57

0.
82

(0
.32

–1
.6
6)

RS
D
(4
)

RS
D
(14

),
N
D
D
P
(4
),
D
CS

(2
),
D
M
SC

T
(2
),
D
N
S,
D
D
S

BS
2
:b
od

ys
ys
te
m
s(
nu

m
be
ro

fc
ita
tio

ns
)f
ro
m

ot
he
ra

re
as
;D

A
SS
-E
:D

iso
rd
er
so

ft
he

Au
di
to
ry

Se
ns
or
yS

ys
te
m
-E
ar
s;
D
BH

O
:D

ise
as
es

of
Bl
oo

d
an
d
H
em

at
op

oi
et
ic
O
rg
an
s;
D
CS

:D
ise

as
es

of
th
eC

irc
ul
at
or
yS

ys
te
m
;

D
D
S:
D
iso

rd
er

of
th
eD

ig
es
tiv

eS
ys
te
m
;D

EG
N
M
:D

ise
as
eo

ft
he

En
do

cr
in
eG

la
nd

s,
N
ut
rit
io
n
an
d
M
et
ab
ol
ism

;D
G
S:
D
iso

rd
er

of
th
eG

en
ito

ur
in
ar
y
Sy
ste

m
;D

M
SC

T:
D
ise

as
es

of
th
eM

us
cu
lo
sk
ele

ta
lS
ys
te
m

an
d

C
on

ne
ct
iv
e
Ti
ss
ue
;D

N
S:

D
ise

as
es

of
th
e
N
er
vo
us

Sy
ste

m
;D

SS
CT

:D
ise

as
es

of
th
e
Sk
in
an
d
Su
bc
ut
an
eo
us

C
ell
ul
ar

Ti
ss
ue
;D

VS
S-
E:

D
iso

rd
er
so

ft
he

Vi
su
al

Se
ns
or
y
Sy
ste

m
-E
ye
s;
IP
D
:I
nf
ec
tio

us
an
d
Pa
ra
sit
ic

D
ise

as
es
;I
PO

CE
C:

In
ju
rie

s,
Po

iso
ni
ng

sa
nd

ot
he
rC

on
se
qu

en
ce
so

fE
xt
er
na
lC

au
se
s;
M
BD

:M
en
ta
la
nd

Be
ha
vi
or
al
D
iso

rd
er
s;
N
:n

eo
pl
as
m
s;
BS
1
:b

od
y
sy
ste

m
s(
nu

m
be
ro

fc
ita
tio

ns
)c

om
m
un

ity
of

Q
ui
nc
un

cá
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flavonoids, and dimeric chalcones isolated from the bark,
proving to be an effective analgesic in wound healing, when
used in animal models [82].

Mimosa tenuiflora also presented the greatest versatility
of use (RI1 = 1.87) for the studied community. In some
communities this species is also of relative importance >1,
with values of 1.16, 1.23, and 1.32 in studies by Leite et al.
(2015) [30], Roque et al. (2010) [53], and Oliveira (2015)
[29], respectively. This is a species widely distributed in the
Caatinga, typical of the Brazilian semiarid, and appreciated
for its foraging potential, energy, and medicinal properties
[83]. Some research also reports it as being used for religious
purposes and mystical cults, for presenting psychotropic
properties due to the presence of alkaloids [71, 84]. Regarding
its therapeutic indications, M. tenuiflora was cited mainly
for inflammation, wounds, and tooth ache; results are con-
sistent with the indications in other northeast areas with
indications for wound (9), inflammation (5), toothache, and
healing (4 each), with the IPOCEC, NDDP, and DDS being
the most recurrent systems. Among the activities already
proven for this species, the cicatrizant activity [85] and anti-
inflammatory and antinociceptive activity [86] can validate
the popular use of its mentioned indication. As for its chem-
ical components, it possesses tannins, flavones, catechins,
leucoanthocyanins, and saponins [87]. In pharmacological
studies carried out inMexico, the authors point out to tannins
as one of the compounds responsible for the biological
activities of the plant stem [85].

Myroxylon peruiferum obtained the second highest rela-
tive importance value (RI1 = 1.80) for the studied community,
with the same not occurring in the other regions, where it
was reported in four articles [7, 53, 56, 62] and obtained a
RI2 = 0.60. The most cited therapeutic indications for M.
peruiferumwere the liver and kidneys (2 each), in addition to
influenza, intestine, prostate, hypertension, indigestion, and
stomach with a citation each and with the bodily systems
DDS (5) and DGS (3) standing out. In other communities
this species is mainly reported for Undefined Afflictions and
Aches, antiseptic, general pain, and tiredness. A study with
this species demonstrates an anti-Helicobacter pylori activity
that may be related to its indication for the TSG body system
[88]. There are records of the M. peruiferum activity against
Streptococcus pyogenes, Shigella sonnei, and Staphylococcus
aureus [10, 88].

In this study, it is important to point out that although
some species appear with low relative importance values,
their pharmacological activities have already been confirmed
in several studies, such asTriplaris gardneriana showing good
antioxidant activity attributed to the presence of flavonoids
[89]. The Croton blanchetianus essential oil demonstrated
a nociceptive [90], anti-inflammatory, gastroprotective, and
antimicrobial effect [91]; Lantana camara demonstrated
antibacterial activity [9].

3.4. Use and Agreement of Use of Medicinal Plants. The
medicinal species of the studied area were indicated for the
treatment of 49 diseases, associated with 15 body systems
categories. Of these, 21% had an ICF ≥ 0.50 and 26% with
ICF < 0.50, and 53% did not present consensus among the

informants (Table 3). None of the categories indicated here
reached themaximum Informants Consensus Factor, ICF = 1.
Thehighest values for the InformantsConsensus Factor (ICF)
were for the categories related to Respiratory SystemDisorder
(0.70), Blood and Hematopoietic Organ Diseases (0.60), and
Diseases of the Endocrine Glands, Nutrition andMetabolism
(0.50).

For all the analyzed areas, a total of 210 diseases were
mentioned, encompassed in 17 body systems, among which
the Respiratory SystemDisorder with an ICF = 0.91 (369 cita-
tions), the Digestive SystemDisorder with an ICF = 0.88 (255
citations), and Injuries, Poisonings and other Consequences
of External Causes (139 citations)with an ICF=0.86 (Table 3).
As observed, there is agreement in the Respiratory System
Disorder (0.70/0.91)with values close to those observed in the
other studied areas. The Respiratory and Digestive Disorders
are the body systems with great incidence in the population,
thus being the most frequently treated by the population of
the semiarid and being highlighted in several ethnobotanical
surveys in the northeast [35, 58, 60, 92].

The Respiratory System Disorder category with an ICF
= 0.70 showed the highest number of therapeutic use (7),
as well as the largest number of species used (14), giving a
total of 45 citations of uses, with Poincianella pyramidalis
(10 citations), Anadenanthera colubrina (8 citations), and
Amburana cearensis (7 citations) being the most frequently
used species. This system appears in the analyzed areas with
the highest ICF value (0.91), the highest citations (369), and
the second largest number of species (33), losing only for
DND. Among the most cited diseases for this category are
influenza (105) and cough (104). In this context there is
similarity in the species used, since in the survey and in
the community the species A. colubrina is used the most
by the populations. However, the survey also highlighted
the A. cearensis species used to treat respiratory diseases.
Antimicrobial and antiproliferative [93] and antinociceptive
and antioxidant activities [94] have been reported for the
species A. colubrina; however, no study was carried out to
verify the activity of this species on the respiratory systemwas
observed, whereas for the species A. cearensis in the study by
Leal et al. (2000) the bronchodilator potential of this species
was demonstrated, thus confirming its efficacy for diseases
affecting the respiratory (expectorant) system [95].

Systems related to Undefined Afflictions and Aches
(NDDP) (ICF = 0.37), Injuries, Poisonings and other Conse-
quences of External Causes (IPOCEC) (ICF = 0.43), Disorder
of the Digestive System (DDS) (ICF = 0.40), and Disorder
of the Genitourinary System (DGS) (ICF = 0.37) presented
an Informants Consensus Factor <0.50. However, for the
analyzed areas these categories stand out among the highest
ICF values, with ICF = 0.86, ICF = 0.86, ICF = 0.88, and ICF =
0.80, respectively, showing that they arewell reported by these
populations. Although there are differences between the body
system indications for the community in relation to the other
localities in the northeast, these may be related to the lower
availability of plants as therapeutic resources.

Among the aforementioned categories, the digestive
system excels, being described for 32 diseases, where the
most recurrent problems are stomach disorders (32), kidney
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problems (30), gastritis (27), liver problems (21), diarrhea
(20), and toothache (20), with the most commonly used
medicinal plants to treat these problems beingMyracrodruon
urundeuva, Poincianella pyramidalis, Ziziphus joazeiro, and
Ximenia americana. For these species, there is already evi-
dence of their potential for stomach problems:Myracrodruon
urundeuva shows antiulcer properties [80, 81]. Poincianella
pyramidalis has been shown to be a gastroprotector [96]
whose mechanism of action involves a reduction of the
endogenous hydrogen sulphate content and reduction of the
inflammatory process [97]. Although there is no direct evi-
dence for the gastroprotector activity of Ximenia americana
and Ziziphus joazeiro, its use by the community for this ther-
apeutic purpose may correlate with its anti-inflammatory,
cicatrizing, and antioxidant potential [96, 98, 99]. Studies
have shown that Tocoyena formosa has anti-inflammatory
[100], antinociceptive [101], and gastroprotective activities
[102].

Undefined Afflictions and Aches had an ICF = 0.85 for
the areas analyzed. This category generally presents high
Informants Consensus Factor for Caatinga areas, such as in
the work of de Oliveira et al. (2010) [54] with an ICF = 0.85
and Santos et al. (2012) [52] with an ICF = 0.77, as well as in
Cerrado areas as seen in Ribeiro et al. (2014) [6] with an ICF =
0.70 and Macêdo et al. (2015) [37] with an ICF = 0.75. In the
analyzed areas, it can be verified that this system holds the
largest number of species used (34) and is indicated for the
treatment of 25 diseases. General inflammation obtained the
highest number of citations (107), with M. urundeuva being
the species most used to treat this disease, whose activity has
already been described in the literature [81, 103–105].

Genitourinary System Disorder (TSG) and Injuries,
Poisonings and Other Consequences of External Causes
(LEOCCE) showed, in general, a high agreement between
the communities with an ICF = 0.80 and ICF = 0.86,
respectively. In the majority of ethnobotanical studies with
consensus among informants, these values can vary from 0.21
to 0.86 [32, 35] for TSG and from 0.48 to 0.85 [6, 45] for
LEOCCE. Of the reviewed species, Ximenia americana was
noted for presenting the second largest number of citations
for LEOCCE, with scarring (12) and wounding (9), whose
potential that was demonstrated by Marinho et al. (2013)
[106] stood out. The genitourinary system is notable for
the indication of M. urundeuva for diseases such as uterine
inflammation (7), gynecological problems (5), and ovarian
inflammation (6), whose therapeutic potential has already
been proven [81, 107, 108].

The categories of Mental and Behavioral Disorders
(MBD), Infectious and Parasitic Diseases (IPD), Diseases of
the Skin and Subcutaneous Cellular Tissue (DSSCT), Dis-
eases of the Musculoskeletal System and Connective Tissue
(DMSCT), Neoplasm (N), Diseases of the Circulatory System
(DCS), Diseases ofthe Nervous System (DNS), and Disorders
of the Visual Sensory System-Eyes (DVSS-E) obtained an
ICF = 0, which means that informants do not agree with the
use of the species in the treatment of diseases within these
categories or that they do not share information on the use
of a particular species. However, in the survey for other areas
in the northeast, these body systems presented an ICF that

varied between 0.5 and 0.83. The TSS (OLH), N, and DIP
categories in most of the Caatinga studies appear with an
ICF = 0 [7, 16, 69], not occurring in disjointed Cerrado areas
where the category Neoplasia ([34] (ICF = 0.77), [36] (ICF =
0.75), [39] (ICF= 0.77)), and Infectious andParasiticDiseases
([34, 36] (ICF = 1.0) and [39] (ICF = 0.81)) stand out with a
higher concordance in use among the informants.

Other categories such as DMC, DPTCS, DSOTC, TSC,
and TSN also presented an ICF = 0.0 in the studied area;
however, they present, for the other areas, ICF values of
0.71, 0.83, 0.65, 0.65, and 0.58, respectively. In the semiarid
DMC, TSC, and TSN area, these commonly present ICF
≥ 0.50 [6, 7, 16, 35, 37, 40, 42, 52]. Only the body system
category Sensory System Disorder (ear) was not present in
the studied area and also did not present a consensus among
the informants in the other areas (ICF = 0.0) present in the
survey. This may indicate that the population of the semiarid
region is poorly affected by diseases related to this category
or does not present knowledge of plants that can cure these
diseases.

In this study, it was demonstrated that although there
are divergences of information, the knowledge of the ther-
apeutic potential of natural products within the Quincuncá
community and the information collected demonstrates its
value at the level of medical knowledge, since some of the
cited categories also appear with highlights in ethnobotanical
studies in semiarid areas. It was also demonstrated that
part of the therapeutic potential used in the community is
scientifically validated by pharmacological assays.

4. Conclusion

Our results showed that there are expressive numbers of
medicinal plant species known in the Caatinga region of
northeastern Brazil, although there are divergences in their
indications. The results also reinforce the importance of
ethnopharmacological studies as an important criterion for
the selection of plants for more detailed studies on their
pharmacological and biological activity.The results also show
that medicinal species such as Myracrodruon urundeuva,
Amburana cearensis, Anadenanthera colubrina, Libidibia fer-
rea, Ximenia americana, and Ziziphus joazeiro appear to be
widely distributed since they appear in most communities.
The species Myracrodruon urundeuva, Mimosa tenuiflora,
Ximenia americana, and Amburana cearensis stood out as
they presented a great number of therapeutic indications
reaching the greatest versatilities, acting in several body
systems. Although some species show few therapeutic indi-
cations and body systems, these should not be disregarded
for bioprospecting, since some of these have already been
pharmacologically validated. Among the divergent species
Geoffroea spinosa, Lantana camara, Senegalia tenuifolia, and
Licania rigida can be highlighted, presenting in the com-
munity diseases that were not verified for other areas. It
was possible to show that most of the semiarid medicinal
species are indicated for the respiratory system, digestive
system, and undefined affections and pains, influenced by
diseases such as influenza, stomach problems, and gen-
eral inflammation. However, although there is a divergence
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between the therapeutic indications of the species for the
northeastern areas, the informants’ consensus stands out. In
this sense, these contradictions reinforce the importance of
pharmacological studies of popular indications.
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metanólico das folhas de Sideroxylon obtusifolium,” Acta
Biológica Colombiana, vol. 21, no. 1, pp. 131–140, 2015.

[14] V. Araujo-Neto, R. R. Bomfim, V. O. B. Oliveira et al.,
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Antônio, city of Currais, SouthernPiauı́, Brazil: An ethnobotan-
ical approach,” Revista Brasileira de Plantas Medicinais, vol. 16,
no. 2, pp. 406–425, 2014.

[45] J. D. R. Almeida Neto, R. de Melo Barros, and P. Ramalho,
“Uso de plantas medicinais em comunidades rurais da Serra
do Passa-Tempo, estado do Piauı́, Nordeste do Brasil,” Revista
Brasileira de Biociências, vol. 13, no. 3, pp. 165–175, 2015.

[46] M. d. Agra, G. S. Baracho, I. J. Baśılio, K. Nurit, V. P. Coelho, and
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José de Espinharas Municipality, Paraı́ba state, Brazil,” Revista
Brasileira de Plantas Medicinais, vol. 13, no. 2, pp. 170–180, 2011.
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[93] R. D. F. Lima, É. P. Alves, P. L. Rosalen et al., “Antimicro-
bial and antiproliferative potential of anadenanthera colubrina
(Vell.) brenan,” Evidence-Based Complementary and Alternative
Medicine, vol. 2014, Article ID 802696, 2014.

[94] N. P. Damascena, M. T. S. Souza, A. F. Almeida et al., “Antiox-
idant and orofacial anti-nociceptive activities of the stem bark
aqueous extract of Anadenanthera colubrina (Velloso) Brenan
(Fabaceae),” Natural Product Research (Formerly Natural Prod-
uct Letters), vol. 28, no. 10, pp. 753–756, 2014.

[95] L. K. A. M. Leal, A. A. G. Ferreira, G. A. Bezerra, F. J. A. Matos,
and G. S. B. Viana, “Antinociceptive, anti-inflammatory and
bronchodilator activities of Brazilian medicinal plants contain-
ing coumarin: a comparative study,” Journal of Ethnopharmacol-
ogy, vol. 70, no. 2, pp. 151–159, 2000.

[96] A. R. S. Ribeiro, P. B. F. Diniz, C. S. Estevam,M. S. Pinheiro, R. L.
C. Albuquerque-Júnior, and S. M.Thomazzi, “Gastroprotective
activity of the ethanol extract from the inner bark of Caesalpinia
pyramidalis in rats,” Journal of Ethnopharmacology, vol. 147, no.
2, pp. 383–388, 2013.

[97] P. B. F. Diniz, A. R. S. Ribeiro, C. S. Estevam, C. C. Bani, and
S. M.Thomazzi, “Possible mechanisms of action of Caesalpinia
pyramidalis against ethanol-induced gastric damage,” Journal of
Ethnopharmacology, vol. 168, pp. 79–86, 2015.

[98] A. K. Shettar, K. Kotresha, B. B. Kaliwal, and A. B. Vedamurthy,
“Evaluation of in vitro antioxidant and anti-inflammatory

activities of Ximenia americana extracts,” Asian Pacific Journal
of Tropical Disease, vol. 5, no. 11, pp. 918–923, 2015.

[99] J. D. C. Souza Neto Junior, L. R. DeMoura Estevão, L. Baratella-
Evêncio et al., “Mast cell concentration and skinwound contrac-
tion in rats treated with Ximenia americana L,” Acta Cirurgica
Brasileira, vol. 32, no. 2, pp. 148–156, 2017.

[100] F. R. A. S. Cesário, T. R. de Albuquerque, G. M. de Lacerda
et al., “Chemical fingerprint, acute oral toxicity and anti-
inflammatory activity of the hydroalcoholic extract of leaves
from Tocoyena formosa (Cham. and Schlecht.) K. Schum,”
Saudi Journal of Biological Sciences, 2018.

[101] F. R. A. S. Cesßrio, T. R. de Albuquerque, G. M. de Lacerda,
and F. R. A. S. Cesário, “Phytochemical profile andmechanisms
involved in the anti-nociception caused by the hydroethanolic
extract obtained from Tocoyena formosa (Cham. and Schltdl.)
K. Schum (Jenipapo-bravo) leaves in mice,” Biomedicine Phar-
macotherapy, vol. 97, pp. 321–329, 2018.

[102] F. R. A. S. Cesário, T. R. de Albuquerque, B. A. F. da Silva et
al., “Evaluation of the antioxidant and gastroprotective activity
and HPLC analysis of the hydroalcoholic extract of Tocoyena
formosa leaves (Cham. & Schlecht) K. Schum,” Food and
Chemical Toxicology, 2017.

[103] M. A. Botelho, V. S. Rao, D. Montenegro et al., “Effects of a
herbal gel containing carvacrol and chalcones on alveolar bone
resorption in rats on experimental periodontitis,” Phytotherapy
Research, vol. 22, no. 4, pp. 442–449, 2008.

[104] R. F. De Lucena, D. C. De Farias, T. K. Carvalho, C. M. De
Lucena, C. F. De Vasconcelos Neto, and U. P. De Albuquerque,
“Uso e conhecimento da aroeira (Myracrodruon urundeuva)
por comunidades tradicionais no Semiárido brasileiro,” Sitien-
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Veterinária e Zootecnia, vol. 20, no. 4, pp. 604–614, 2013.

[107] A. C. Machado, E. Dezan Jr., J. E. Gomes-Filho et al., “Evalu-
ation of tissue reaction to Aroeira (Myracrodruon urundeuva)
extracts: A histologic and edemogenic study,” Journal of Applied
Oral Science, vol. 20, no. 4, pp. 414–418, 2012.

[108] J. M. G. Oliveira, L. J. C. Pereira, E. R. Moura et al., “Toxicidade
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