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The inhabitants of the floodplain of the Mazagão River in the State of Amapá in the Brazilian Amazon have inherited from
indigenous African and Cabocla cultures indications for the use and forms of preparation of medicinal plants to cure diseases
of the body and spirit. This study aimed to perform an ethnopharmacological survey of medicinal plants used by the riparian
community of the floodplains of the Mazagão River, in the State of Amapá. In this study, we chose semistructured interviews with
socioeconomic, ethnopharmacological, and ethnobotanical aims. The collection of medicinal plants occurred during guided tours.
The Use Value (UV), Informant Consensus Factor (ICF), Correction Factor (CF), and Fidelity level (FL) were calculated. There
were 130 species of medicinal plants, distributed in 116 genera and 57 families; Fabaceae (16), Lamiaceae (14), Euphorbiaceae (7),
and Arecaceae (6) include 33.33% of the total species sampled. All 95 native species of floodplain forests were previously described,
and 35 are exotic species. The species with the highest UV (≥ 0.5) at the mouth of the Mazagão River were Carapa guianensis
(0.91), Pentachlethra macroloba (0.83), Dalbergia subcymosa (0.77), Uncaria tomentosa (0.75), Otacanthus azureus (0.62), Virola
surinamensis (0.62), Hura crepitans (0.58), Euterpe oleracea (0.56), and Arrabidaea chica (0.51). These species were also the ones
that presented the highest ICF among the informants and 100% in FL for a specific therapeutic use. The study is comprised of
16 categories of therapeutic use, of which the majority of the plants used are related to diseases such as microbial infections
(20.67%, 73 species), gastrointestinal disorders (13.31%), and inflammation (11.61%). The results showed that knowledge about
the use of medicinal plants along the rivers and streams that form the mouth of the Mazagão River is evenly distributed. Most
of the interviewees present diversified knowledge about the medicinal resources because they have a close relationship with the
floodplain forest. Native species of this forest predominate among themost commonly usedmedicinal plants as subsidies for future
pharmacological studies.
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1. Introduction

The floodplain forest is characterized by flood-prone areas
influenced by white water rivers with high nutrient-rich
sediment loads of Andean or pre-Andean origin, which
occupy approximately 2/3 of the flood-prone areas in the
Amazon [1]. These forests are inhabited by riparian people,
human populations who live on the flood-prone river banks
and who produce their food through vegetable extractivism,
logging, fishing, handicrafts, and shrimp trapping [2, 3]. The
floodplain has always played a central role in the development
of the Amazon region, playing different roles in the food and
economic survival of riparian dwellers at each period of their
history [4, 5].

The riverside communities of the tropical floodplains
coexist with a great diversity of natural resources, and they
develop some exploration techniques for their own survival,
aiming for the establishment of their own management
systems that allows them to achieve their needs with low
environmental damage, all of this based on their experiences
[6–8].

The use of medicinal plants for the treatment of diseases
is related to human evolution itself; its use has been reported
in all time periods, in all social strata, and for almost all
of humanity. The use of medicinal plants for therapeutical
purposes in developing countries such as Brazil can be used
as an alternative treatment [9, 10]. Phytotherapy and the use
of medicinal plants are traditionally part of popular medicine
based on the knowledge of different populations, users, and
practitioners. It is an effective form of primary health care for
the lower income population. Medicinal plants have strongly
contributed to the development of new therapeutic strategies
through the isolation and identification of its secondary
metabolites. These are known to act directly or indirectly
through several molecular and cellular targets [11].

The use of medicinal plant-based medicines and the
popular knowledge itself implies the need to implement basic
research to clarify and confirm information about the actions
of the plants,minimizing side, and toxicological effects so that
their use is reliable and safe [12].

Historically, the city of Mazagão was founded in the
16th century in North Africa, then it was transferred in the
eighteenth century to Portuguese America. It is located on
the banks of the Mutuacá River in the State of Amapá, at
the Brazilian Amazon rainforest [13]. The New Village of
Mazagão, lost in the banks of the Amazon rainforest, was
a point of overlapping of cultures, dualities, and conflicts.
The memory of the city of the Moroccan coast was diluted
and adapted to the new conditions of Portuguese America,
building a new urbanity [14]. At that time, the African
Mazagans had to live with the outbreak of malaria, a tropical
disease endemic to the region; and in order to survive they
used traditional knowledge of the use of medicinal plants of
the riverside and indigenous communities [15].

Though cultural aspects such as the religious festivals in
praise of St. James were preserved and, to this day in July, the
battle waged between the Moors and Christians on the coast
of Africa is remembered, new practices also emerged from
the cultural synthesis of the Mazans, with indigenous people,

slaves, and riparians [16, 17]. In the floodplain forest regions
of the Eastern Amazon, medicinal plants represent the main
formof disease treatment formost of the riparian populations
living in this ecosystem, as they live geographically isolated
from the urban centers, which causes barriers between them
and the public services, especially health service and basic
sanitation [18, 19]. These riverside communities have a very
peculiar way of interacting with the environment where they
live; in most of the houses, septic tanks are still used, and
they overflow periodically when the river floods. This water
is collected for consumption, several domestic tasks and
even for the preparation of the açaı́ wine (Euterpe oleracea),
which is the main food consumed in the locality, but it does
not undergo adequate treatment to be considered potable,
making parasites and stomach diseases a recurring problem
in the community [18, 20].

The human populations that settled in floodplain regions
started to have a very strong connection with the forest,
knowing and exploring it, which allowed a greater contact
with the vectors of tropical diseases such as malaria, Chagas
disease, and tegumentary leishmaniasis, which are endemic
diseases of these regions. To treat and control these diseases,
they started to use medicinal plants, a knowledge that
is acquired through both experience and verbal cultural
transmission, which refers to the past knowledge of one
generation to another and plays an important historical role
as it facilitates human survival through these generations
[19]. Therefore, the riverside inhabitants of the floodplain
forest possess important collections of plants that are used for
therapeutic purposes as they inherited the use and forms of
preparation of medicinal plants for the cure of their diseases
of the body and spirit from the indigenous African and
Cabocla cultures [19]. However, this knowledge is usually
restricted and little studied. Undoubtedly, many plants native
to floodplains with therapeutic potential remain unknown
and will become extinct because logging is reducing forests
and decharacterizing traditional communities in the region.

Few ethnobotanical studies have been performed in the
area; for instance, Silva [20] surveyed plants used in Carvão
District, Mazagão, AP, where 218 different plant species dis-
tributed over 69 families were reported. In the riverside com-
munities of Mazagão Velho, Maracá, and Ajurixi Nascimento
[21] it has been reported 73 different plant species distributed
over 37 families and their medicinal uses. Overall, these
ethnobotanical and ethnopharmacological studies indicate
an excellent target to pharmacological researches in the north
of Brazil [19, 22, 23].

The State of Amapá has rich plant biodiversity, in addition
to a great ethnic and cultural diversity, favoring the accumu-
lation of empirical knowledge about medicinal uses of these
plants. Considering the importance to rescue this knowledge
from traditional communities and systematize it, this study
aimed to perform an ethnobotanical and ethnopharmacolog-
ical survey ofmedicinal plants used by riverside communities
at the mouth of Mazagão River, in the State of Amapá.

2. Materials and Methods

2.1. Study Area. The municipality of Mazagão occupies an
area of 13,131 km2, it has a population of 17,032 inhabitants
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Figure 1: Location map of the mouth of the Mazagão River, Amapá State, Brazilian Amazon.

and a population density of 1.30 hab/km2 [24], it is 36 km long
from the capital Macapá, and it is located at the right margin
of the Vila Nova River, south of the State of Amapá under
the geographic coordinates 00∘ 06 54 S and -51∘ 17 20 W
(Figure 1). Data collection occurred at the eastern boundary
of the municipality of Mazagão in a riparian community
that lives at the mouth of the Mazagão River, which has
the Mutuacá Mirim, Espinhel, Grande and Ajudante rivers
as tributaries. The community at the mouth lives along the
Mazagão River, which is situated to the east of the Amazon
River and to the west of the Old Mazagão Village, according
to Carim et al. [25], the predominant climate type Ami, based
on theKöppen classification, with aminimum temperature of
23∘C and amaximum temperature of 33∘C (annual average of
27∘C), with relative humidity above 80%, high rainfall from
2,000mm/year to 2,500 mm/year, and the Haplic Gleisol soil
with a very clayey texture.

2.2. Research Authorization. At the beginning of the study,
a meeting was organized with the community to present the
project and its objectives to obtain community consent for
the development of the study. Subsequently, according to
the Resolutions of the National Commission for Research
Ethics involving Humans and the National Health Coun-
cil/Ministry of Health, the project was submitted to the Ethics
Research Committee of the Faculdade Estácio de Macapá.
To do so, the project was registered in the Brazil Platform
at http://aplicacao.saude.gov.br/plataformabrasil/login.jsf, in
which the following was inserted: interview forms (socioe-
conomic, ethnobotanical and ethnopharmacological), Com-
munity Consent Statement, and the terms of Free and

Informed Consent, according to Resolution 466/12 of the
National Health Council. This study was approved on
04/13/2016 under opinion number 14.94.994.

2.3. Area of Study’s Typical Vegetation. Floodplain forests
have about 25,000 km2 in the area of the Amazonian estuary;
it represents about 4.85% from the State of Amapá area and
about 15.46%of the coastal estuarine sector [26].These forests
are the flooded ecosystem with the highest biodiversity in
the world and have more than 1,000 different species of trees
[27, 28]. The local vegetation is cataloged as Alluvial Dense
Ombrophilous Forest [29], and the most representative plant
families are Fabaceae, Malvaceae, Meliaceae, and Rubiaceae
[30]. There is a significant number of palm trees such as
Astrocaryum murumuru Mart., Manicaria saccifera Gaertn.,
Mauritia flexuosa L. f., Attalea excelsa (Aubl.) Mart., and
Euterpe oleracea Mart.; and emerging trees such as Carapa
guianensis Alblet, Virola surinamensis (Rol. ex Rottb.) Warb.,
Mora paraensis (Ducke) Ducke, Calycophyllum spruceanum
(Benth.) Hook. f. ex K. Schum., Hevea brasiliensis (Willd.
ex A. Juss.) Müll. Arg., Cedrela odorata L., and Pentaclethra
macroloba (Willd.) Kuntze [30, 31].

The soil under estuarine floodplain forests of Mazagão,
AP is, shallow and continuously subjected to flood. In this
area, the soil is cataloged as typical Eutrophic Ta Melanic
Gleysol [32].

2.4. Selection of Informants. In the community, there are
128 houses, all of which were visited, but only the families
living in the community for at least 10 years were considered
in the interviews. In the selected family, the person who

http://aplicacao.saude.gov.br/plataformabrasil/login.jsf
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everyone agreed was knowledgeable about home remedies
(healer) was the one who was always approached because
he/she cultivates and holds knowledge about local plants
that are medicinal. A total of 93 forms were applied, rep-
resenting 72.65% of the total families living in the commu-
nity.

The study area was investigated to get information from
local traditional healers having practical knowledge ofmedic-
inal plants; they were interviewed in two villages during April
2016 to May 2018. During the course of the study, six field
trips were carried out in the study, and a total 30 days were
spentwith their local traditional healers.Methods of selecting
informants depended upon the distribution of local people
having sound knowledge.

All participants agreed to sign the terms of Informed
Consent. The interviews were conducted with semistruc-
tured forms with open and closed questions about the
socioeconomic aspects and the identification of respondents
(age, ethnicity, schooling, sex, length of time living in the
community, religion, food consumption, family income, and
participation in any social project of the government) and
information about the medicinal plants used (popular name,
part used, indications, and preparation) were recorded. In
this work, we considered both plants that are used for
diseases well known and treatable by traditional medicine
and those indicated for cultural diseases such as “panemeira”
(a condition in which the individual is unlucky or has bad
luck), bewitching, evil eye, or jinx (the individual is haunted
by evil spirits). Other conditions included “ferida brava”
(Leishmaniosis ulcer), ringworm (individual with itching in
the body), bubo (inflammation in the lymph nodes), “úra”
or “fly eye” (fly larvae that lodges in the dermis and causes
inflammation in the skin), catarrh in the chest (secretion in
the lungs), and “nascida” (a tumor that swells in the skin of
any part of the body).

2.5. Collection of Botanical Material. The collections were
carried out using the guided tour technique [33], which
consisted of exploratory walks conducted by the interviewees
in the backyard of their residence and in the interior of
the forest to identify and collect botanical material from
the medicinal plants mentioned during the interview. The
referenced species were collected and herborized according
to the usual methodology of Fidalgo and Bononi [34]. The
plant material was identified by comparison to the Embrapa
Eastern Amazon Herbarium; IAN collection; and specialized
bibliography [35] and when necessary, via consultations with
specialists. Exsiccating of the collected species was included
in the IAN of the Embrapa Amazônia Oriental and Herbário
Amapaense (HAMAB) of the Institute for Scientific and
Technological Research of the State of Amapá. The species
mentioned onlywith the vegetative partwere identified, when
possible, through specialized literature and using virtual
herbarium images for comparison. The spelling and authors
of the scientific names were verified in the Missouri Botan-
ical Garden database at www.tropicos.org, and the families
were determined according to the classification system pro-
posed by the Angiosperm Phylogenetic Group III [36]. The

geographical origin of the species was verified in a specialized
bibliography [35, 37].

2.6. Data Analysis. The medicinal plants listed by the infor-
mants were organized according to the scientific name, pop-
ular name, part used, method of preparation, and indications
for medicinal use. The reported diseases and symptoms were
grouped into 16 categories of therapeutic use according to
the indicated body systems. Data were analyzed statistically
and described in percentages using Graphpad Prism software
(version 6.0). To analyze the relative importance of a species
for its ethnomedicinal use, quantitative data (frequency of use
and therapeutic indication) were calculated using the Index
of Use Value (UV), Loyalty Level (LL), Informant Consensus
Factor (ICF), and Correction Factor (CF), according to the
mathematical formulas below.

2.6.1. Use Value (UV). It is a quantitative index that expresses
the therapeutic importance of each species. It is calculated
by the following formula: UV = ΣUi/n [38], where UV is
equivalent to the Use Value of a species, Ui is the number of
therapeutic uses reported for each species of plant, and n is
the total number of respondents interviewed [39]. The UV
parameter helps determine which plant is most frequently
used for specific purposes. UV is high when the plant is
mentioned by a large number of informants and low when
there are few cited uses [40].

2.6.2. Informant Consensus Factor (ICF). The proposal by
Troter and Logan [41] aims to identify the body systems or
categories of diseases that have greater relative importance
in the site of the study. The ICF is calculated by obtaining
the number of citations of uses in each category (Nur) minus
the number of species used (Nt), divided by the number of
use citations in each category minus 1.Themaximum value a
category can achieve is 1, which would indicate that there is
a well-defined criterion for selecting medicinal plants in the
community and/or that use information is shared among the
people.

ICF =
(Nur −Nt)
(Nur − 1)

(1)

2.6.3. Fidelity Level (FL). The FL measures the species most
frequently used by informants in the study area for a specific
therapeutic treatment [42]. FL was calculated using the
following formula:

FL (%) =
NP
N
× 100 (2)

where Np is the number of citations for therapeutic use
given by an informant indicating a species for the highest
therapeutic use and N is the total number of informants
who cited the species for some use. FL = 100% means that
all informants use the species for a therapeutic application,
while values below this value mean that the species is used
for different purposes [40].

http://www.tropicos.org
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2.6.4. Correction Factor (CF). The CF determines the differ-
ence in the number of informants who cited uses for each
species. The CF is calculated by the following formula: CF =
N/ICEMC [43], where N is the total number of informants
who cited uses for the species and ICEMC is the number
of citations of the most frequent species. To extract the
importance values related to the species most cited by the
interviewees, the following formula was used: Pcusp = LL x
CF [44], where Pcusp is the corrected concordance use index,
NF is the loyalty level of use, and CF is the correction factor
for each species.

3. Results and Discussion

3.1. Sociocultural Characteristics of Informants. The riverside
community at the mouth of the Mazagão River lives on the
banks of a floodplain forest; the family income is based on
the extractive management of the açaı́ fruit (Euterpe oleracea)
and regional shrimp (Macrobrachium amazonicum) fishery.
In this study, 93 residents were interviewed, ranging in age
from 18 to 70 years. The oldest informants with ages ranging
from 51 to 70 years were responsible for 51% of citations
for use of the medicinal plants; informants ranging from
31 and 50 years old for 38.7% of citations; and informants
ranging from 18 to 30 years for 10.3%. When comparing the
number of plants cited with the age of the interviewees, it
can be seen that the oldest female subjects between 55 and
70 years of age presented the highest number of citations for
medicinal plant use. Other ethnobotanical studies also point
to the fact of olderwomenknowingmore about themedicinal
use of plant species [6, 45]. The prevalence is likely higher
in older women due to the household duties of caring for
the children, the house and the yard, and the place around
the house where “girais” (wood artifact, a type of raised bed
garden that reaches 3 meters from the ground) are built for
the planting of medicinal and food plants. Additionally, the
riverside inhabitants live on the edge of the forest, which is
periodically flooded, and there is a practice of passing on
traditional knowledge about the use of medicinal plants to
future generations by word of mouth.

With regard to schooling, 20.4% of the older people were
never literate, and those with elementary school education
until the 5th grade represent 41% of the community; ele-
mentary school through the 8th grade, 20%; high school,
8.6%; incomplete high school, 9%; and higher education,
1%. According to Elisabetsky [46], what makes traditional
knowledge of interest to science is the verbal communication
of the systematic observation of biological phenomena, made
by people who are often illiterate but are certainly insightful
regarding the observations of the environment where they
live. In this study, it is possible to verify that the older
interviewees and those with less education in general are able
to recognize a greater number ofmedicinal plants than are the
younger interviewees. This pattern is also observed in other
studies, such as those by Hanazaki et al. [47], Pinto [6], and
Negrelle et al. [48].

3.2. Diversity of Medicinal Plants. A total of 130 medici-
nal species were identified, which were distributed in 116

genera and 57 families. Fabaceae (16 species), Lamiaceae (14),
Euphorbiaceae (7), Arecaceae (6), Asteraceae (4), Rubiaceae
(4), Rutaceae (4), Amaranthaceae (4), and Anacardiaceae
(4) accounted for the greatest number of species, totaling
48.83% of the sampled species, and 22.5% of the families were
represented by only one species. In total, 95 native species
of floodplain forest and 35 exotic or introduced species were
mentioned (Table 1).

Inventories in Amazonian floodplain forests have shown
that Fabaceae has the greatest diversity of species [1, 5,
25, 49, 50]. This fact is demonstrated in this study and
is corroborated by Guarado Neto and Moraes [51], who
state that when human populations use the native forest for
medicinal purposes, the family that has the largest number of
species used is the most representative family of the forest.

A study performed by Vásquez et al. [52] at riverside
communities of Manacapuru, in the state of Amazonas,
reported that 82.7% of the plants used were cultivated, and
the family Lamiaceae was the most representative, while in
our study the most representative plant family regarding the
frequency of citations was Fabaceae. Of the plants cited,
73.07%of themwere taken from the forest while 26.93%were
cultivated, showing that the people from this community
enter the forest to search for the plants.

The “Use” criterion of a species is in the versatility of
being mentioned for several therapeutic indications in the
community [53, 54]. According to Alexiades [55], the most
reliable medicinal uses are those already used by informants,
relatives or acquaintances. The species with the highest
levels of use agreement and frequency were Carapa guia-
nensis, Pentaclethra macroloba, Dalbergia monetaria, Uncaria
tomentosa, Otacanthus azureus, Virola surinamensis, Hura
crepitans and Euterpe oleracea. In other studies, carried out
in the Brazilian Amazon, the species Carapa guianensis,
Pentaclethra macroloba, Uncaria tomentosa, and Virola suri-
namensis were also the most cited in terms of therapeutic
use, demonstrating their regional value and the certainty that
these plants may become targets in pharmacological research
in the region [56, 57].

3.3. Used Plant Parts. A total of 170 therapeutic preparations
were mentioned, and bark, aerial parts, latex, rhizome, leaf,
seed, root, flower, inflorescence, and fruit were the parts of
the plant used in the preparations. The most used parts were
leaf (40%), bark (32.95%), fruits (7.64%), root (4.7%), and
inflorescence (4.7%). In the community, parts of the same
plant may be used for distinct indications, such as in Carapa
guianensis, Pentaclethra macroloba, and Virola surinamensis,
whose oil extracted from the seed is used topically in the case
of inflammatory processes of the skin, as a repellent and for
the healing of wounds, and the leaves and barks are used
in oral preparations by decoction for inflammation of the
digestive, urinary, and reproductive systems.

The leaves are vegetative structures that stand out in
the methods of ethnomedicinal preparations by decoction,
maceration, and infusion in traditional communities in Brazil
[50, 58, 59] and in other regions of the world [39, 60–
63]. One of the reasons is the ease of collection [64] and
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cá

N
at
iv
e

Fr
ui
t

Bl
ee
di
ng

,i
nfl

am
m
at
io
n
in

ge
ne
ra
l,
w
as
hi
ng

of
wo

un
ds

an
d
sw

el
lin

g
of

th
el
eg
s.

D
ec
oc
tio

n
an
d
m
ac
er
at
io
n;
1c

up
3
x
da
ily

fo
r7

da
ys
.

0,
01

(2
2)

Ca
la
di
um

hu
m
bo

ld
tii

Sc
ho

tt
(A

ra
ce
ae
),
IA
N
19
41
15

Br
as
ile
iri
nh

o
N
at
iv
e

Le
av
es

Fe
ve
r,
pa
in

in
th
eu

te
ru
s

an
d
in
fla
m
m
at
io
n
in

ge
ne
ra
l.

D
ec
oc
tio

n;
1c

up
3x

da
ily

fo
r7

da
ys
.

0,
07

(2
3)

Ca
lo
ph

yl
lu
m

br
as
ili
en
se

C
am

be
ss
.

(C
lu
sia

ce
ae
),
IA
N
19
59
37

Ja
ca
re
úb
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á

gr
an
de

N
at
iv
e

Le
av
es

an
d
ba
rk

So
ot
hi
ng

,n
er
vo
us

irr
ita
tio

n
an
d
in
fla
m
m
at
io
n

of
th
es

to
m
ac
h.

D
ec
oc
tio

n;
1c

up
3x

da
ily

fo
r7

da
ys
.

0,
24

(9
4)

Pa
ss
ifl
or
a
th
ol
oz
an

ii
Sa
cc
o

(P
as
sifl

or
ac
ea
e)
,I
A
N
19
60

04
M
ar
ac
uj
ád

o
m
at
o

N
at
iv
e

Le
av
es

an
d
ba
rk

Br
av
ew

ou
nd

(le
ish

m
an
ia
sis
),

in
fla
m
m
at
io
n
an
d
so
ot
hi
ng

.

D
ec
oc
tio

n;
1c

up
2
x
da
ily

fo
r7

da
ys
.

0,
02

(9
5)

Pe
di
la
nt
hu

st
ith

ym
al
oi
de
sP

oi
t.

(E
up

ho
rb
ia
ce
ae
),
IA
N
19
60
21

C
or
om

in
a,

m
el
ho

ra
l

In
tro

du
ce
d

Ba
rk

In
fla
m
m
at
io
n
in

th
eb

od
y

an
d
ve
rm

in
os
es
.

D
ec
oc
tio

n;
1c

up
2
x
da
ily

fo
r1
0

da
ys
.

0,
04

(9
6)

Pe
nt
ac
hl
et
ra

m
ac
ro
lo
ba

(W
ill
d.
)

Ku
nt
ze

(F
ab
ac
ea
e)
,I
A
N
19
59
62

Pr
ac
ax
i

N
at
iv
e

Le
av
es
,i
nfl

or
es
ce
nc
es

an
d
ba
rk

In
fla
m
m
at
io
n
in

th
eb

od
y

an
d
ve
rm

in
os
es
.

O
il;
in
ge
st
1t
ea
sp
oo

n
3x

ad
ay

fo
r

7
da
ys
.

0,
83

(9
7)

Pe
pe
ro
m
ia

pe
llu

ci
da

(L
.)
Ku

nt
h

(P
ip
er
ac
ea
e)
,I
A
N
19
59
61

Er
va

de
ja
bo

ti
N
at
iv
e

Le
av
es

El
im

in
at
io
n
of

ki
dn

ey
sto

ne
s,
co
ug

h,
so
re

th
ro
at
s

an
d
itc
hy

sk
in
.

D
ec
oc
tio

n;
1c

up
2
x
da
ily

fo
r1
0

da
ys
.

0,
01

(9
8)

Pe
tiv

er
ia

al
lia

ce
ae

L.
(P
hy
to
la
cc
ac
ea
e)
,I
A
N
19
60
22

M
uc
ur
ac
aa

N
at
iv
e

Le
av
es

an
d
ro
ot

M
al
ar
ia
,p
ai
n
an
d
ph

le
gm

el
im

in
at
io
n
fro

m
th
ec

he
st.

D
ec
oc
tio

n;
1c

up
2
x
da
ily

fo
r7

da
ys
.

0,
36



14 Evidence-Based Complementary and Alternative Medicine

Ta
bl
e
1:
C
on

tin
ue
d.

Sc
ie
nt
ifi
cN

am
e(
Fa
m
ily
)V

ou
ch
er

n∘
Lo

ca
ln

am
e

D
ist
rib

ut
io
n

Pl
an
tp

ar
tu

se
d

Tr
ad
iti
on

al
us
es

Pr
ep
ar
at
io
n
m
et
ho

d
an
d
us
e

fo
rm

U
V

(9
9)

Ph
yl
la
nt
hu

sa
m
ar
us

Sc
hu

m
ac
h.

&
�

on
n.

(P
hy
lla
nt
ha
ce
ae
),
IA
N
19
59
55

Q
ue
br
ap

ed
ra

N
at
iv
e

Ae
ria

lp
ar
ts

U
rin

ar
y
tr
ac
tp

ai
n
(U

rin
ar
y

tr
ac
ti
nf
ec
tio

n)
.

D
ec
oc
tio

n;
1c

up
2
x
da
ily

fo
r7

da
ys
.

0,
03

(1
00

)P
hy
sa
lis

an
gu

la
ta

L.
(S
ol
an
ac
ea
e)
,I
A
N
19
59
85

C
am

ap
ú
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Table 2: Ethnopharmacological indications of medicinal plants cited by the residents of the river mouth of the Mazagão River.

Category of therapeutic use Number of plants used Cited uses ICF
Microbial Infections 73 532 0,86
Gastrointestinal disorders 47 412 0,89
Inflammatory disorders 41 321 0,88
Pain, fever, cold 25 167 0,86
Malaria 25 90 0,73
Cardiovascular disorders 24 79 0,71
Parasites 23 66 0,66
Respiratory Infections 23 111 0,86
Rheumatism 23 49 0,54
Disorders of the Nervous System 11 45 0,77
Renal, hepatic and biliary disorders 9 30 0,72
Healing 8 41 0,83
Leishmaniasis 8 74 0,9
Cancer 5 58 0,93
Gynecological disorders 5 12 0,64
Metabolic Diseases 3 16 0,87

the production of secondary metabolites present mainly in
the leaves [65]. Phytochemical studies with leaves contained
flavonoids, tannins, saponins, steroids, and triterpenoids [66,
67]. According to Matos and Matos [68], flavonoids have
direct action on capillaries and potentiate ascorbic acid,
whose hemorrhagic action and anti-inflammatory action are
similar to cortisone. Tannins are used in the treatment of
burns, in the recomposition of exposed tissue proteins and
in the formation of slightly antiseptic coating [66]. Steroids
have important therapeutic properties (cardiotonic, anabolic,
contraceptive, and anti-inflammatory) [69]. According to
Robbers et al. [70], the triterpenoids have antimicrobial and
antitumor action, but some are very toxic to the human body.

3.4. Forms of Ethnomedicinal Preparations. The preparation
forms were classified as decoction, infusion, syrup, mac-
eration, oil, hydration water, latex, tincture, and poultice
(Table 1). Decoction was the most used form of prepara-
tion (59.4%), followed by maceration (11.5%) and infusion
(9.7%), and the other six forms of preparation combined
corresponded to 19.4%. According to Amorozo and Gély
[71] and Lisboa [72], decoction is the most common way of
administration home remedies in Amazonian communities.
Decoction is performed so that the home remedy is stored
in a refrigerator and has more use lifetime. Teas obtained by
decoction or infusion are consumed orally and can be used
in baths for various types of diseases, including the cultural
diseases reported in thiswork such as “nascida”, “panemeira”,
bewitching, evil eye, “úra”, and bubo.

In the community, women collect the fruits of Carapa
guianensis (andiroba) and Pentaclethra macroloba (pracaxi),
which are dispersed in thewater, for the production ofmedic-
inal oil, a common management practice to commercialized
them in the city of Macapá.

Maceration is a preparation that uses barks, leaves,
branches and roots that are immersed in water and/or

alcohol, are indicated for inflammation, diarrhea and other
intestinal disorders, and are consumed by mouth. In the
community, the latex that flows from the trunk of medicinal
tree species is applied to wounds, and in this study, it is
also collected in medicinal bottles for oral use. According
to Viega and Scudeller [73], the use of bark, root, and
latex in the preparation of home remedies is known as
medicinal bottle, and it is a preparation that is widely
disseminated throughout the Amazon and other areas of the
world.

3.5. Therapeutic Indications. The riverside residents reported
2103 phytotherapeutic uses for medicinal plants, which were
grouped into 16 categories of therapeutic use. For this, the
type of body system involved was related to the disease
and symptoms, as well as the medicinal species used in the
community. It was observed that most of the plants used
are related to diseases such as microbial infections (20.67%,
73 species), gastrointestinal disorders (13.31%, 47 species)
and inflammations (11.61%, 41 species), emphasizing that 1
specie can be cited for several diseases (Table 2). Studies
carried out in traditional communities in Brazil often point
to several plant species for problems of the gastrointestinal
system, including parasitic diseases and infections caused by
microbial agents [57, 74, 75].These results corroborate studies
carried out in communities that do not have basic sanitation
in developing countries alongside Latin America [38, 57, 76–
79], and this ranking may therefore be related to economic
conditions and regional habits as the riparian region studied
does not present basic sanitation, and the community uses
septic tanks and collects water directly from the river for their
essential needs.

Leão et al. [80] performed an ethnobotanical survey in
Santa Barbara, state of Pará. Similarly to this study, the
authors observed that the major diseases and symptoms
treated by the community were gastrointestinal disorders,
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Figure 2: Relative importance of the most cited species in relation to main categories of therapeutic use in the community.

microbial infections, and inflammations. This was also
reported in other study by Amorozo [58].

In this study, the species Carapa guianensis (100%),
Pentaclethra macroloba (90-92%), Dalbergia monetaria (78-
85%), Uncaria tomentosa (80-82%), Virola surinamensis (43-
68%), Otacanthus azureus (66%), Hura crepitans (41-64%),
and Euterpe oleracea (41-56%) (Figure 2) are widely used
by the riverside community to treat microbial infections,
gastrointestinal disorders, inflammatory conditions, leish-
maniasis, and cancer, as seen by the use agreement index
(Table 3). According to Vendruscolo and Mentz [53], this
index indicates the most promising species to perform
pharmacological researches according to their use.

Ethnopharmacological studies performed with the
species C. guianensis, P. macroloba, D. monetaria, and U.
tomentosa show that species are popularly used to treat
abscesses, asthma, skin diseases, infectious diseases, deep
wounds, gastritis, inflammations, gastric ulcer [16, 23, 44, 80].
Currently, this is being confirmed experimentally in studies
with the oil from the seeds of C. guianensis that show its anti-
inflammatory activity [35, 80], antiallergic activity [81–83],
and wound-healing activity [84, 85]. Also, phytochemical
studies attribute anti-inflammatory and antiallergic activity
to the tetranortriterpenoids, main molecules of C. guianensis
oil [86]. The same occurs with U. tomentosa, whose extract
is reported to have antimicrobial, anti-inflammatory and
anticancer activity in vitro and in vivo [87]; this is due
to the presence of alkaloids, triterpenic heterosides, and
polyphenols, mainly tannins [88–90].

The species P. macroloba has some medicinal application
against snakebites. Triterpenic saponins isolated from its

fruit were reported to be effective against snake venom
[91]. Also, the essential oil of O. azureus has bactericidal,
antioxidant [92], antifungal [93], and leishmanicidal activity
[94]. However, the species D. monetaria, V. surinamensis, O.
azureus,H. crepitans, and E. oleracea still need further in vitro
and in vivo pharmacological research to corroborate their use
in folk medicine.

Of the informants, 100% believe in the efficacy of medic-
inal plants in common diseases such as fever, diarrhea, and
infections and prefer to use them because they understand
that there are no side effects and because it is a therapeutic
resource free of cost and easily obtainable in the community;
however, when serious complications result frommalaria and
heart disease, they prefer drugs from the pharmacy because
they works faster.

3.6. Comparison of the Different Indices. In this study, UVs
between 0.91 and 0.56 were from native medicinal plants that
are frequently used as an ethnomedicinal resource by the
riparians: Carapa guianensis (0.91), Pentachletra macroloba
(0.83),Dalbergia monetaria (0.77),Uncaria tomentosa (0.75),
Otacanthus azureus (0.62), Virola surinamensis (0.62), Hura
crepitans (0.58), and Euterpe oleracea (0.56). These species
were the most versatile in the therapeutic preparations and
obtained a use index ranging from 100% to 56%; they also
were the most frequent in the study area, with a loyalty
index of 100% for a specific therapeutic use (Table 1). The
most important species for a community are those that have
the highest Use Value, and they should be prioritized for
conservation [95].
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Table 3: Category of therapeutic use and use agreement index (Pcusp) of the medicinal plants cited by the residents of the river mouth of the
Mazagão river.

Category of therapeutic use Scientific Name NF FC Pcusp

Microbial Infections

Carapa guianensis 100 1 100
Hura crepitans 100 0,64 64

Otacanthus azureus 96,7 0,68 66
Uncaria tomentosa 97,2 0,82 80

Pentaclethra macroloba 100 0,92 92
Copaifera sp. 100 1 100

Dalbergia monetaria 92,3 0,85 78

Gastrointestinal disorders

Euterpe oleracea 89,8 0,62 56
Carapa guianensis 100 1 100
Uncaria tomentosa 100 0,82 82
Spondias mombin 100 0,48 48

Dalbergia monetaria 100 0,85 85
Virola surinamensis 100 0,68 68

Inflammatories disorders

Carapa guianensis Aubl. 100 1 100
Uncaria tomentosa 92,1 0,82 76

Pentachletra macroloba 97,5 0,92 90
Dalbergia monetaria 100 0,85 85
Virola surinamensis 79,3 0,54 43

Copaifera sp. 100 1 100

Pain, Fever, Cold

Plectranthus ornatus 92,1 0,82 76
Eleutherine bulbosa 97,5 0,92 90
Origanum vulgare 100 0,85 85
Petiveria alliacea 79,3 0,54 43
Jatropha curcas 92,1 0,82 76

Malaria

Symphonia globulifera 100 0,85 85
Parkia pendula 97,5 0,92 90
Petiveria alliacea 100 0,68 68
Maquira coriacea 92,1 0,82 76
Arrabidaea chica 100 0,85 85
Quassia amara 100 0,68 68

Sambucus australis 92,1 0,82 76

Cardiovascular disorders

Minquartia guianensis 92,1 0,82 76
Licania macrophylla 97,5 0,92 90
Croton urucurana 100 0,85 85
Arrabidaea chica 79,3 0,54 43
Jatropha curcas 92,1 0,82 76

Parasites

Portulaca pilosa 92,1 0,82 76
Symphonia globulifera 97,5 0,92 90

Cedrela odorata 100 0,85 85
Eleutherine bulbosa 79,3 0,54 43
Arrabidaea chica 77,1 0,44 34

Respiratory Infections

Gossypium hirsutum 92,1 0,82 76
Adenocalymna alliaceum 97,5 0,92 90

Mentha pulegium 100 0,85 85
Eupatorium triplinerve 79,3 0,54 43

Citrus limonum 96,4 0,32 31
Ocimum campechianum 92,3 0,28 26

Chenopodium ambrosioides 78,6 0,13 10
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Table 3: Continued.

Category of therapeutic use Scientific Name NF FC Pcusp

Rheumatism

Justicia pectoralis 60 0,14 8
Carapa guianensis 100 1 100
Siparuna guianensis 92,1 0,82 76
Ocotea cymbarum 97,5 0,92 90
Petiveria alliacea 100 0,85 85
Copaifera sp. 100 1 100

Disorders of the Nervous System

Aeollanthus suaveolens 92,1 0,82 76
Genipa americana 97,5 0,92 90

Hypericum perforatum 100 0,85 85
Cı́trus aurantium 79,3 0,54 43

Passiflora tholozanii 100 0,02 2
Passiflora edulis 95,8 0,27 26

Eleutherine bulbosa 70,6 0,14 10

Renal, hepatic and biliary disorders

Alternanthera brasiliana 92,1 0,82 76
Senna reticulata 97,5 0,92 90
Arrabidaea chica 100 0,85 85

Phyllanthus amarus 79,3 0,54 43
Croton cajucara 33,3 0,01 0

Healing

Portulaca pilosa 92,1 0,82 76
Montrichardia linifera 97,5 0,92 90

Macrolobium acaciifolium 100 0,85 85
Eleutherine bulbosa 79,3 0,54 43
Jatropha curcas 16,7 0,07 1

Leishmaniasis

Hura crepitans 79,6 0,51 41
Otacanthus azureus 96,7 0,68 66
Pourouma guianensis 92,1 0,82 76
Gustavia augusta 97,5 0,92 90

Vismia macrophylla 100 0,85 85
Passiflora tholozanii 79,3 0,54 43
Eleutherine bulbosa 70,6 0,14 10

Cancer

Alternanthera brasiliana 52,6 0,12 6
Hura crepitans 94,7 0,64 61

Uncaria tomentosa 97,1 0,8 78
Uncaria guianensis 92,1 0,82 76
Maquira coriacea 97,5 0,92 90

Passiflora tholozanii 100 0,85 85

Gynecological disorders

Hura crepitans 79,3 0,54 43
Copaifera sp. 100 1 100

Uncaria tomentosa 97,1 0,8 78
Uncaria guianensis 50 0,01 1
Carapa guianensis 100 1 100

Pentachletra macroloba 97,5 0,92 90
Dalbergia monetaria 100 0,85 85

Metabolic Diseases
Euterpe oleracea 81,1 0,51 41
Arrabidaea chica 100 0,85 85
Croton cajucara 79,3 0,54 43
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The species Carapa guianensis and Uncaria tomentosa
have been among the most phytochemically studied species
in recent years. Studies show that C. guianensis (andiroba) oil
has anti-inflammatory [35, 95], antiparasitic [96], antispas-
modic [97], repellent, antiallergic, antirheumatic and healing
properties [98]. Pharmacological tests performed in vitro
and in vivo with U. tomentosa (jupindá) showed antioxidant
[99], anticancer [100], anti-inflammatory [101], antimicrobial
[102], antiherpetic [103] and antidiabetic [104] activities. In
turn, Pentaclethra macroloba, Virola surinamensis, Dalbergia
monetaria, Otacanthus azureus, Virola surinamensis, Hura
crepitans, and Euterpe oleracea are little known pharmacolog-
ically.

Eight floodland forest native species are mentioned for
the first time in an ethnobotanical study in the region,
and no pharmacological studies have been found for Alla-
manda cathartica (0.01), which is used for the treatment of
intestinal parasites; Astrocaryum murumuru (0.01), used for
the treatment of eye infections of dogs and skin irritations
of other animals; Calophyllum brasiliense (0.01), used for
joint inflammations and skin ulcers; Passiflora tholozanii
(0.02), used for leishmaniasis ulcers, cancer, depression
and soothing; Manicaria saccifera (0.04), used for gastritis;
Pourouma guianensis (0.04), used for leishmaniasis joint
inflammation and ulcers; Triplaris surinamensis (0.04), used
for the treatment of joint inflammation; and Unonopsis
floribunda (0.04), used for joint and stomach inflammation.
Although many species are reported for the treatment of the
diseases mentioned, these species deserve attention because
the region is going through a rural exodus, and people
with this knowledge are decreasing in number and have no
successors of that knowledge, which is traditionally passed by
word of mouth.

The Informant Consensus Factor (ICF) was calculated for
16 categories of therapeutic uses (Table 2). Leishmaniasis is
endemic in the riverside area and recorded an ICF value of
0.9, followed by cancer (0.93), gastrointestinal disorders such
as diarrhea, vomiting, and gastritis (0.89), inflammation in
the uterus and burns (0.88), diabetes and albumin (0.87),
and microbial, respiratory infections and pain, fever and
cold symptoms (0.86); these include diseases such as itching,
uterine infections, body aches, insect bites, flu, catarrh in
the chest and cough. Nervous system disorders such as
epilepsy, convulsions and depression had ICF values of 0.77;
malaria, 0.73; renal and bile calculi, 0.72; infarction, bleeding,
and high blood pressure, 0.71; followed by verminoses,
0.66; gynecological problems after childbirth, 0.64; and joint
inflammation, 0.54.

High ICF values clearly showed that the community
uses medicinal plants for their health problems and that
there are well-defined choice criteria, which are shared orally
[48, 105]. A total of 73 medicinal plants were used for
microbial infections, followed by 47 that are referred for
the gastrointestinal system and 41 for general inflammation
in the body. According to the interviewees, the therapeutic
use of plants in the community is the first alternative for
the treatment of health problems, and in many cases, it
constitutes the only immediate resource for this purpose,
as there are difficulties in accessing allopathic medicines

because they live far from urban centers, have small boats as
transportation means, which are called “rabetas”, and do not
have public health units for simple clinical care for diarrhea,
headaches and infections. According to Lima et al. [106], the
rich traditional knowledge of communities living in isolation
in the Amazon arises from the need to have an alternative
therapeutic treatment, caused by the limited access to the
public health network and the great cultural influence of these
peoples.

In the study, the floodland forest native species with
the highest values of relative importance, for the treat-
ment of the most frequent diseases in the community,
are as follows (Table 3): Carapa guianensis, Hura crepitans,
Otacanthus azureus Uncaria tomentosa, Uncaria guianensis,
Pentaclethra macroloba, Copaifera sp., Dalbergia monetaria,
Spondias mombin, Virola surinamensis, Symphonia globulif-
era, Parkia pendula, Maquira coriacea, Croton urucurana,
Quassia amara, Genipa americana, Vismia macrophylla, Gus-
tavia augusta, and Passiflora tholozanii. They are the most
versatile because they can be used in various therapeutic
treatments.

4. Conclusion

This is a pioneer study of the riparian community in
flooded areas of Mazagão, and it shows that knowledge about
plants and their medicinal uses is diverse and widespread
in the community, likely because of the high incidence of
tropical diseases such as malaria and leishmaniasis as well
as the difficulty in accessing medicines distributed by the
government and easy access to local plants. The riparians
listed 130 ethnospecies, of which 95 are mostly native trees
of lowland forest. In the study, the residents showed that
they use conservation practices such as not annealing the
individuals when collecting bark/bast; in addition, after
extracting medicinal oil from the copaiba trunk, they always
allow one year for the plant to recover, and if needed,
they search for another trunk so as to not to exhaust the
resource. They also collect Carapa guianensis (andiroba) and
Pentachletra macroloba (pracaxi) fruits, which are dispersed
in the water, for extraction of the medicinal oil, which is
marketed in urban areas. Residents report that they have
a potential consumer market for these medicinal oils and
that organization is lacking to make the production of this
oil profitable. Therefore, native medicinal species should
be prioritized for conservation, as riparians depend on the
collection of these plants as the main drugs for the region’s
endemic and cultural diseases; furthermore, these plants
may be used for future pharmacological studies. Studies
of this nature reinforce the importance of the relation-
ship between the community and biodiversity, valuing, and
bringing visibility to the ethnobotanical and ethnopharma-
cological knowledge they possess. The systematization of
knowledge about these resources rescues popular knowledge,
contributing not only to the conservation of diversity but
also to the preservation of a rich and important cultural
heritage.
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“Composição floŕıstica e estrutura da floresta de várzea no
municı́pio de Mazagão, Estado do Amapá, Brasil,” Scientia
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