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The inhabitants of the floodplain of the Mazagdo River in the State of Amapa 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 Mazagao River, in the State of Amapa. 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 Mazagao 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 Mazagéo 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 the most commonly used medicinal 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 Mazagdo 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 Mutuacd River in the State of Amapd, at
the Brazilian Amazon rainforest [13]. The New Village of
Mazagao, 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,

Evidence-Based Complementary and Alternative Medicine

slaves, and riparians [16, 17]. In the floodplain forest regions
of the Eastern Amazon, medicinal plants represent the main
form of disease treatment for most 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 acai 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 Carvao
District, Mazagao, AP, where 218 different plant species dis-
tributed over 69 families were reported. In the riverside com-
munities of Mazagao Velho, Maracd, 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 Amapa 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 of medicinal plants used by riverside communities
at the mouth of Mazagao River, in the State of Amapa.

2. Materials and Methods

2.1. Study Area. The municipality of Mazagdo occupies an
area of 13,131 km?, it has a population of 17,032 inhabitants
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FIGURE 1: Location map of the mouth of the Mazagao River, Amap4 State, Brazilian Amazon.

and a population density of 1.30 hab/km? [24], it is 36 km long
from the capital Macap4, and it is located at the right margin
of the Vila Nova River, south of the State of Amapa 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 Mazagdo in a riparian community
that lives at the mouth of the Mazagdo River, which has
the Mutuaca Mirim, Espinhel, Grande and Ajudante rivers
as tributaries. The community at the mouth lives along the
Mazagao River, which is situated to the east of the Amazon
River and to the west of the Old Mazagéo Village, according
to Carim et al. [25], the predominant climate type Ami, based
on the Koppen classification, with a minimum temperature of
23°C and a maximum temperature of 33°C (annual average of
27°C), with relative humidity above 80%, high rainfall from
2,000 mm/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 Estacio de Macapa.
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 km? in the area of the Amazonian estuary;
it represents about 4.85% from the State of Amapd 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.) Mill. Arg., Cedrela odorata L., and Pentaclethra
macroloba (Willd.) Kuntze [30, 31].

The soil under estuarine floodplain forests of Mazagao,
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
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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 of medic-
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
spent with 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), “ara”
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 TAN of the Embrapa Amazdnia Oriental and Herbario
Amapaense (HAMAB) of the Institute for Scientific and
Technological Research of the State of Amapd. The species
mentioned only with the vegetative part were 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
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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). Itis a quantitative index that expresses
the therapeutic importance of each species. It is calculated
by the following formula: UV = 2%/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 (N,) minus
the number of species used (N,), divided by the number of
use citations in each category minus 1. The maximum 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.

(Nur B Nt)

ICF= ——
(Nur - 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:

N
FL (%) = ﬁp x 100 )

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].
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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 Mazagéao River lives on the
banks of a floodplain forest; the family income is based on
the extractive management of the acai 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 older women knowing more about the medicinal
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 of medicinal 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 Vasquez 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 them were 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



Evidence-Based Complementary and Alternative Medicine

. ‘skep . . 116561 NVI ‘(eaoerpreseuy)
oro £ 103 A[rep x ¢ dno 1 ‘uor3pooa(q sduwresd utian ‘eayLIel Rt 41N afed 1 2[DIUIP1II0 WNIPIDIDUY (T])
‘skep (g 103 Lep e x § dno
‘ nysaBus wopiooyf miaipuviiioly aeno pue mEB.s opIoA 756561 NVI ‘(9eaoeyjuereury)
200 pue vIpIUIP VIIYIUDUIII]Y 1) JO UOTJRUIUR[JUT ‘OUO)S SaABIT 2ATIEN . .
. oyunmbrig wg (") vaproayf vaayjuvuidg)y (11)
DUDLISDIQ DIIYIUDUIII]Y Kaupny jo uonyeurwi[g
JO S2ABI[ UOT)O009(]
"skep (g 103 Lep e x § dno
1 3s98ut ‘vaproaif viayuvuULy ‘sured oeWO)S TAT] $€6561 NVI
100 pue vIpIUIP DIIYIUDUIIIY 31} JO SUOT}OAUI ‘OUO0)S SIABIT 2ATIEN] eud[RqI) ‘(deaoerjueIewy ) I I Y X9 YIYomS
DUDIISDIQ VIIYIUDUIII]Y Ksupny| jo uonyeuTwI (YPUION) vpvJUap vIdYJUDULINY (OT)
JO S2ABI] €UOT}O03(]
"skep (¢ 103 Lep e x § dno
1 3s98ut ‘vaproaif viayuvuIy “I9ppe[q PUE ISAI[ U} JO “eATA-21dwIos 0761 T ——
020 PUe vvIUdP VIIYIUDULIIY SUOT)OQJUT JOWNIIUL QUO0)S SIABIT 2ATIEN ‘ojewu — vwzmw s M/\mﬁ» ~=uu.§ A<v
DUDIISDIQ DIIYIUDUIII]Y Kaupny jo uonyeurwi[g op emjadiag AT HISDAq DAY v (6
JO S2ABI[ UOTIO009(]
. ‘skep . . 110961 NV ‘(9€908LIaW01)S[V)
100 £ 10§ Arep x ¢ dno 1 ‘uonpooe g PHPTEN joorpueIed 4HEN ninfe> panfered -Suaxdg sisuanjisvaq vriowa043s1y ()
¢ “Aap st punom ayy . OITF6I NVI ‘(9eade[apoydsy)
oro mun £ep e x ¢ puads cwsepdeje) Buireoy aaad AHEN rsoqed ‘uring (") v4a4 201y (/)
. ‘skep SonuIWRYNUE pue 8€68 IYINVH “(282081[1T)
€00 £ 103 A[rep x ¢ dno 1 ‘uor3oooa(q yoewo)s ayy ur ured ‘nyg aaad PaonpORtI oV 1 winaps wnily (9)
. ‘skep ¢ 10} saynun “SOUTWAYTjUL 010961 NVT ‘(aeaoeusoody)
100 0T Joj ep e X [ ITey Yeos pue skep e 51] J0 ToNEUTII SOABI[ pUE dJePNSXy 2ATJEN] ndning 1 vo11s0309 DpUDMBLY ()
£ 10j Aep & X g woods T ‘uons0d9q P 1130 HORBUITHT HADHIDI BP 1l
'skep (T J0y Lep a3 u1 X 7 £poq “ayoepeay Suoxs eyR[OW 686561 NVI ‘(aeeoriuie)
9%0 ; SIARIT paonporuy ‘Suaxdg
a3 ayjeq <uorsnyur pue Suredq pUe S2AISU Y} JO UOTIRILLI] ap eSunjee) X0 “JIRI SUI[0dADNS SHIIUDLIODY (1)
U0y (g dooss oo oo vonsanangn prop WA PUESA1 N DD iy e sussiooonspy (o
200 ‘skep £ pue (Sung .MMBMM UOTJOIDIS) SOABI[ PUE JOOY QAN eleonjy €656 NVI ‘(2800ed21V) JIe]y
10§ Aep ® X § U00ds T cU01}0009(] 15940 9 UT GLITED) x3 'ppo (‘bae() vwajnov vrmosroy (7)
60" skep “BLIR[EWI PUE BIWAUY S9OUIISIIOTFUT sane nqure( 876561 NV ‘(ov20eI21sY)
00 £ 103 Kep e x¢ dno [ ‘uono0da(g UOTJRTUUBJUT “UTe pue SaABIT DN " uasue( Y (“T) paIv.a]o vjjauwdy (1)
AN 1oy $ISN [eUOTIPRI], pasn 1xed jue[q uonnqrIsI( SWEBU [207] JUIOUONOA (A[rure) dweN dOYua1og

asn pue poyjowr uonjeredaid

"an[eA asn Y} pue ‘eruozewry uerizelq ‘edewry jo ajelg IoAny oedezejy 9Y) Jo YINOUI ) Je SJUPISAT £q syue[d [eUIIpaUT st pasn sa0ads 123989 1 214 V],



Evidence-Based Complementary and Alternative Medicine

‘skep /£ 10§ -a0e[d ur £qeq oy 1nd 03 «(3e308T
160 Aqrep x ¢ asn [eordoy ‘skep o7 10§ A112q yueudaid ot o8essewr [REEN QATIEN BqoOIIpUY 20TF6L NVI *( PIN)
. . ‘1qny stsuauving vdvav) (57)
Ajrep x  uoodseay 1 3s38ut 10 [e1oud8 ur uoneWITIE[U]
086561 NVI
. "skep 's3umns 309sur pue [erouad e SATIE orernw ned ‘(oraoRIqMY)
¥0'0 £ 10} Arep x ¢ dno 1 ‘uonpooo (g Ul Uoneuwrejur ‘urysiy Hed HEN I ‘wnydg ") X3 °J Mool (“Yuag)
wnuvanids wnydydoodip) (¥7)
. ‘skep /£ 10y Lep "210S UDS L6561 NI “(oraoersnD)
100 B X § unys oy} uo ssed oyepnxyg pue wspewnay ‘ured jurof P pUE ATpRsxXd 4PN eqnoeoef ‘ssaquie)) asuanjisvaq winjidydoip) (¢7)
skep L SITY6I NVI ‘(9eadery)
£0°0 . Ul UOTJRWWe[JUT pue SIABIT 2ATIEN] OYULITO[ISeIg
£ 10} Arep x ¢ dno 1 ‘uoroooo g snaomn oy ur ured a0y NOYdS 1proquuny winipvv) (77)
. *s3a1 o173 Jo Surproms pue .
W0 gy AR B g S e P ot
[ ‘uony p 20930 wopewrwreyur Surpsalg d"T (‘TLL X3 "J1ey) 1911917 (12)
€00 'skep £ 10§ Aep 2y "UD{S Y} JO UOTJBILLI] SIABIT paonponug nonierg Feoser e Aomoum?mwwmw
ur X g unys ayj uo ssed cuono009g ' o ’ (wrery) wnypumrd wnydydodg (07)
. "skep ) TH6S61 NI ‘(9eadedrsserq)
€00 £ 10§ Arep x  dn> [ fuon2095(] [0I91S3[0TD PUE BIUIDUY SIABIT paonponuy edejuetr 2An0D 1 paaialo varssvag (1)
‘fep e x [ Apoq 2}
20°0 uo ssed pue [10 ‘[qny sisuauvIng “eWIYISE pUR o aATEN wnonan 100961 NVI ‘(aedoexiq)
vdvivD) YIM XTIA 'sAep £ 10y A[rep  eayaIerp ‘uing quopdoy ] vuv]ja.L0 vxig (81)
x ¢ dno 1 cwono029p pue dnikg
0% "shep £ 10§ A[rep X ¢ sirydAs sreq sATEN anqel op epeosq S00961 NVI ‘(2ea0eqe])
dno 1 ‘uonjersoew pue uoro0%d(  pue wsnewnays ‘ured jurof ‘uny| suapuayds viuynvg (/1)
0% ‘skep / 10y A[rep x ¢ SIS Y} . aATEN J— 900961 N'VI ‘(8208221Y)
dno 1 ‘uonjereoeWw pUL U000 JO UOHRTUTUR[UT ‘[edULIel(] ’ Jxe\ vivivu s1govg (91)
10% ‘skep /£ 10y Arep x ¢ *sakd uewuny ur UOIyeILLIL - aATEN e — 200961 NVI ‘(o€aoeda1y)
dno 1 ‘uonjereoew pue UONO009(  puUe UoneWWERUI 945 Soq IR nanwnani windipio43sy (S1)
“UBTUIOM
<0 ‘sKep /£ 10y A[rep x ¢ yueuSaxd jo Apoq us[joms Sonea] aATIEN S— L0TF61 NVI ‘(9eaoeruoudiq)
dno 1 ‘uorjersoew pue UONO059(  PUE URYS MOJ[A ‘SpUNoOMm Jo A g (‘1duog) varys vavpiquary (F1)
Surysem “edyLIerp ‘eruouy
. ‘skep 7 103 A[rep . SP6S61 NVI ‘(eedoeuouuy)
€00 X ¢ dno [ ‘worsnjur pue uono0%9J >108 UPIS pue to e SIATIT 41N PO 1 vaVILINU DUOUUY (ST)
AN oy SIST [RUOTIPRI], pasn 1red jueg uonnqLIsIq SWIRY [D0] JUIAUPNOA (A[Ture) dweN dYnua1os

asn pue poyjowr uonjeredaid

‘panunuo)) [ 14V],



Evidence-Based Complementary and Alternative Medicine

‘ske sirydAs pue aBreydsip eURIRUR) ‘(ora0®)S0
€00 P . [eurSea Kreao pue red [eroy 2ATIEN . o £66561 NVI ( 1500)
£ 10} Arep x ¢ dno 1 ‘uonpooo (g STLI2IN 21 JO TOTyPWIIRU] aydyeUR) 'MS (‘boe() snyvoards snysop (3¢)
. “YOBWIO)S A}

. sdep buon 166561 NV ‘(2v29eqe1)
o £ 10§ A[rep X 7 dno [ cuonoodaq MMMM@MMH%MM%MMMM%M [10 pue YIeq 2ATIEN] eqredoD ds pasfindor (1)
700 mm MMMW\MW%M\WM«@M«MQMHMM Kep SOSOUILLIEA J0OI pue JINL] 2ATIEN 020D 066561 NVI ‘(2e2ow2a1y)

o x - dn> ﬁ.uooh 511 JO HO09(] pue pyIyd Jo uonerpAr] ‘ ‘ v 1 v4afionu s030) (9¢)

. SAePp £ 10§ A[ep shouppy 686561 NVI ‘(9e20e1y)

620 X 7 ure)s o) A[eyur pue Arep 31} JO UOTJeTUTUB[JUT Ny paonponuy opwIT g sansiousty snagg) (6)
x ¢ dno 1 ‘uorsnyur pue dnifg PUE WSHBWNIY ’ :
‘skep shauppy 886561 NVI ‘(9ea0eimy)
¢ 3} JO UOTRWILIRUT T 20nponu 03a1e3 oewr
o £ 10§ A[rep x g dno [ ‘uonooc9(q wu%m Eﬁ.“mazuaw ’ mid POl I PHIT ‘wung (“1) uowy] snagr) (<)
100}
10 "skep /£ 103 Y[snp pue umep a1} Jo Surypyr pue Teroudd sreg posnponu] vaz0) ep efuere] 096561 NVI ‘(oeaoeny)
je Lep e x 7 dnd | ‘uoneradey UT UOTJRWITIR[JUT ‘URTIOM 1 wnyuvanp snr) (¢)
jueudaxd e jo Suroms

‘ske ‘saanz1as andonda eond-odmn ‘(amaoeyp) siaxe( -
€00 b . PUE SIOWIAT) “BIUIDUE “OOI)S SOABIT 2ATJEN] o o €8656T NIV ‘( HA) SIATe[ D
£ 103 Arep x 7 dno 1 ‘uonooso g omssoxd poolq B eonuwman-odry) 3 WOS[ODIN] (") vyv][1913424 snss) (7€)

. “Imouu o)

. skep / 103 A[rep 4 786561 NVI ‘(oedoemeT)
20°0 x 7 dno 1 uorsnyur pue dnifg wawﬂmw%mﬁmwﬂwwwﬁm MIBq PUR SIABIT paonpoxuf e[oueR) owin|g wnomyAoz wnuowsHILy (1g)

. ‘skep . “19A3] @.Sw E&. 646561 NVI ‘(982081915Y)
or'o £ 103 Arep x 7 dno 1 ‘uonooso g ‘[e1ouad ur UOTJRTUTIE[JU] 1001 pUL SIALT paonpoOnul PHOD 1 snqAjur winrioyo1) (0€)
o "skep / 10§ “WSTJRWNIYI PUe [eIouad Soneo] posnpon] nnsep 826561 NVI ‘(deaoejuereury)

Aep e x§ uoodsea) T cU0110009(] Ul U0 BUWWIR[UT ‘UTe 1 saproisosquiv wnipodouay? (67)

"skep (1 10J oo 9L6561 NVI ‘(2e20€108D)

20 ‘skep /£ 103 A[rep X *SUOT}OdJUT [RUT)SIUT sreg aATEN o1po) 126561 NVI ‘(9€doeIoIN)
dno [ ‘uojeIodRW PUL UOTO009(  “UOTJRILLIT UDNS OSOUTULIOA : 1 vIVLOPO V24PID) (LT)

20 ‘skep / 10§ *SISOUTWLIIA Sonea i BY[OULIOA 956561 NVI ‘(982080110))
Kep e x§ uoodsea) T cuo0130009( pue UONRILLIT UDS eqneqUy 2211, vAyovisdyovd vidotsa) (97)

AN oy SIST [RUOTIPRI], pasn 1red jueg uonnqLIsIq SWIRY [D0] JUIAUPNOA (A[Ture) dweN dYnua1os

asn pue poyjowr uonjeredaid

‘panunuo)) [ 14V],



Evidence-Based Complementary and Alternative Medicine

. ‘skep “UOT)BUITIR[JUT 61601 IVINVH ‘(9e208321Y)
950 £ 10y Arep x ¢ dno 1 ‘uor300%2g [BUT}S2)UT pUE BIYLILI(] ed SAHEN 3y JIRIA] D29D.42]0 ad4ang (0S)
. ‘skep £ 10y A[rep x Y6561 NVI (28200I1215Y)
600 ¢ dno 135981 ‘vorsnyur pue dnikg nid sred ferey poanponul euedef ‘TqeA 2442u1driy wniioppdny (6%)
. skep . 000961 NVI ‘(98298114
$0°0 T S TE a—— [e10U2S UT UOeUIUIR[JU] SIABIT paonpoxuy oydireonyg -ds smyddgpong (g7)
‘skep R 80IF6I NV ‘(9e2oeqey)
%00 . pUE UOT)eUITI[JUT Yreq 2ATIEN BURINDLSSY .
£ 103 A[rep x ¢ dno 1 ‘uorpos2g peay pue Apoq 1 ureq N0 vasnf vuray g (Lv)
81 ‘skep “UDys A} U0 swozy pasnpoIu] oyurzedniepy £66S61 NVI ‘(ae20epLiy)
£ 10y ATrep x ¢ dno 1010029 Surfeay punom ‘SaSOuTuLIon ‘ednrejy ‘qIN (‘TITIA) Psoqinq autiaynalq (9%)
. "sfep ) $66S61 NVI ‘(9eo0eqes)
€00 £ 10§ Arep x ¢ dno 1 ‘uonpooo g amnssaid ySiH i SAIEN HHAed ‘[n, vuvtioupivd vipuvyd.iow (sv)
1 ‘skep £ 103 A[rep x ¢ dno 1 “UOT)O2JUT [RUT)SIIUT sreg aATEN — 796561 NVI ‘(a820eqe,)
1S93UT UOTLISORT PUL UOTIO009(]  PUE BIYLIBIP “UOTIBUITIE[JU] Y *J T vrvgauow vi81aqd (V%)
skep e €56561 NVI (2280
010 . [euTwIopqe pue £1eA0 pue SIARYT pasnpoxuy oyurrew wide) )
£ 10§ A[rep X ¢ dno [ ‘uono029(q SM19Y0 94} JO UONPWWIRU] ydeis (-0 Q) snv.31 uoSodoquud) (¢v)
. “unrwoa ‘sfoupny a1 Jo .
0T 107 ATrep X ¢ dno [ fuon2023( “s3U03s ASUDDY FJPUTI[ 10! 1 D (Th)
- ‘skep *SIAIN ) JO UOTJRUTUIR[JUT sreg aATIEN onSuesiog 966561 NVI (aeaoerqroydny)
£ 103 Arep x ¢ dno 1 ‘uor3p022g pue o1dey oW ‘[ITeq vuv.inonin 10304 (%)
. Ioppelq pue sdouppy ‘
£ 103 ATrep X g dno T fuonoodsq so1qeIp eoYLITI puag / 704D (0%)
¢ ‘sdep (HISEETRIL Teq pue saAed aATJe oIram ‘(sraoeruousiq) "wnydS mmmﬂwuﬂ% H
=00 £ 103 A[rep x ¢ dno 1 ‘uor3p0s2g PUE I0AJ “BLIETRIA Heqp 1 HEN IO ( ‘ 1) TS N 1
vin.iaqnd “xeA 232(nd v1JUISIL) (6¢)
AN i S9SN [eUOTIpRI], pasn jxed jue[q uonnqLISI( aureu [e20] U TOUINOA (A[Ture]) SweN dyniuang

asn pue poyjowr uonjeredaid

‘panunjuo)) ;1 14V],



Evidence-Based Complementary and Alternative Medicine

10

. ‘skep . [eroy[aw 00IF61 NV ‘(aE20ejuedy)
o £ 103 A[rep x 7 dno 1 ‘uor3oooa(q ured yurof pue ayoepeary ST SAHEN Jopeuy ‘boe( syv.030ad vroysnf (¢9)
1% ‘skep ‘s{aupny o) Jo Sonea] aATEN [eroyPW /86561 NVI ‘(9e20e10)5Y)

0T Joy A[rep x ¢ dnd [ fuon)o0%d  uonewwrejur pue Surpasq Jopeuy ‘sseD) wngpgound wniayigua)) (79)

. ‘skep ] 676561 NVI ‘(ae2oe1qroydny)

80°0 305 Agpep x 7 dno [ “worsnyug 243 [149 pue udayoIg SOARIT paonponug oYo0I1 0Bl 1 vajofinddssoS vydosny (19)

‘skep (T 10§ A[rep “Bupireds FF6S61 NVI ‘(oraoerqroydng)

8¢0 x 7 dn> 1 fuorsnyur ?.E Suohqy pue axons wé 1S90 yIeq pue pads ‘SIALIT paonponuy ooueIq oerg o sp2um2 Dy m.e.:: £ (09)
3} UT YLIeJRD ‘SaYdePest]

¢ ‘skep £ oy Apep x ¢ unys AYoi1 ‘oydepes $9USIOUL 2AT)E 0UD01 0431 OSSRV Ammouwﬁ”ﬂ v

100 asn eordo) $aonynod pue uorsnyuy PIS A4 942PproH pue saAea] HEN 4 L puod
X9 '[IH IS 'V SYsa.L3v vrv]a3nag (65)

. . orO[ 0®Ss ap .
$00 sdep . WOUSE(: . BOSED PUB SOABY] paonponuy eAID ‘oeoradiy 00TP61 NI ‘(eooe1adA)
0T 103 AJrep x ¢ dno 1 ‘uon)o0d9(y snoalau ‘uorssaxdop ‘ureq euondiq 1 wngviofsad wnariadAf (85)

. ‘skep £ 10] A[rep x ¢ *Apoq a1} UT UoTRUIUIRUT 600961 NVI ‘(oea0eqe])
1o dno 1 ‘uonjerssew pue UO053(] pue ured “eayrrer( iy pueted 4PN BIZIPA B pqOTe| 12qny] v110f18u0]qo vavusAE] (/S)

. ‘skep ] 186561 NVI ‘(9eaoerqoydng)
850 0T Joj Arep x 7 dno T cuono02og D Hed 4PN eSS 1 suvrda.o vangg (95)

odep £ 203 “WSTJRWNIYT PUE eLIB[RW L0TF61 NVI

$00 . ‘snxon ayy ut ured pue 9JEPNSXd pUE YIeg QATIEN eQONONG ‘(eeaoeufo0dy) uospoop (“S1y ‘[MA
Aep urx 7 asn erdon fwiserderedy UOIJRWIUBJUI ‘SISOUTULIDA x3 onads) vgnnons snyguvpE (SS)

890961

. ‘skep £ 10y Lep ur x *(sISeruewIysIay) . . . .
€00  asn [eardoy @onnod se ajepnxyg punom saerg e N RS Z/Mw MM«.@M—MMMWMM“WWNMMMN MMM“ MMM“

"skep /£ 10§

. Aep ur x g asn Teordoy, ‘skep o 10§ *(SISeIUBWIYSIAN) SIOMO[J €0096T NVI ‘(9820epIyifoo7)
¥00 Ajrep x ¢ x T 3s28ur ‘uoneraoeW punom aAeIg pue saAed[ Yreg SAHEN euerediuon 1 visnnp vravysno (¢s)

pUe U01}0009p AN[N0oJ

. ‘skep . 069561 NVI ‘(2ea0rA[RI)
[co £ 10§ Arep x ¢ dno 1 ‘uonpooe (g SUORIRJULIO 1oAA iaad paonpontl oepod[y T wngnsazy wniddsson (<)

‘skep suny 100961 NVI ‘(eaoerqmy)

€00 107 Aqtep x ¢ dno 1 fuom203(] n ayy ur wdapyd ?wm sured JTeq pue saABdT ATIEN ruIRguIS?IJ | pupILIIWD D) :u.U (1)
UD[S Y} UO $2I0S “CAYIIBI(]

AN {10 $ISN [eUOT)IPRI], pasn 1xed jue[q uonnqrIsI( SWEU [207] JUIOUONOA (A[rure) dweN JYua1og

asn pue poylow uoneredarg

‘panunuo) [ 14V],



1

Evidence-Based Complementary and Alternative Medicine

*SSOUSTNIOAIOU
£ 103 Ajrep x ¢ dnd [ tuorsnyug aansaBIp SoYPEpLIl P 1 1IpID T SHyvus HoW (vL)
. "skep ] €10961 NVI ‘(9ea0e1oly) S1og
v0°0 £ 10j Arep x ¢ dno 1 ‘uonpooe (g PHETEIN e PAREN edunenniy ‘0D (3sI8Y] "H) 12901103 vuinbvpy (/)
‘skep TI0961 NVI ‘(92080
00 . “I0UR)) yreg ATIEN eueredunermiy Sxag 'D'D (‘IPud
0Z J03 A[rep X ¢ dno T cuon0029(] % *ddaog) vjidydorps vunboyy (z/)
. “(s1sonoununy) £poq .
¥0°0 10J A[rep x mMMw ‘uorjerade 9t} Ul 0q pue {oeto3s nn SAHEN nssnd ‘Yjaoe H.M_WMMMM MWMHMSSAJ
0T 10y AJrep X ¢ dno 1 ‘uony W O — p12eD) v.IAY] LU (1L)
. "skep "suorjoyul G96S61 NVI ‘(seaoeIpIedeuy)
Lvo £ 10j Arep x ¢ dno 1 ‘uonoooo g [BUIISIUT pUR BIYLIRI(] eq pue soaeT paonpontl eduey 1 varpur vafiSuvpy (0/)
‘skep /£ 103 A[rep x 7 osn [eo1do} T1096T NVI ‘(Pvaoeqed)
00 . ‘Suresyg yreg ATIEN predere-eiroae] uag
pue AJrep X ¢ X [ ‘UOTJRIQORIA]
("puag) wn1ofi1ovIv win1qojoLIvI (69)
. "sfep ) €26561 NVI ‘(ova0eqe)
€00 £ 10§ Arep x ¢ dno 1 ‘uonpooe g wshetnany ST PAREN vHmY aon( (1) wngpun] wntiaviPv (89)
. "skep *SISOUTULIOA . eyUDRQR) €10961 N VI ‘(a8a08)1qInony)
2o £ 10§ Arep x ¢ dno 1 ‘uonpooo g pue uonIoqe ‘nig WG PUEIEq SAET SAHEN no eyuIyong ‘uo) (“1) vywynasado vffnT (£9)
10°0 ‘skep 15U SIIMO[J pUE S9ABY] ATIEN BARIPD PALD NVI ‘(9ea0vuaqIap ) UOS[IM ‘d B :WMHWM
103 Arep X ¢ dnd [ ‘uon»053 JU} Ul Y1Ie}ed pue ure, : ‘eur)Ioure i :
£ AP e TR Lo n Pt i R X3 1 g'N (TITN) vq[vv1ddiT (99)
. "sKep / 10y A[rep x ¢ . eIONUR FOTF6I NVI (oea0eUR[RqOSAIYD)
0co dno 1 ‘uoryeIoORW pUE WON)I009(] Burpaslq pue eay el hed 4PN no pIoOUy uag vjdydossvu viuvirT (59)
10 "skep ‘Terouad ur SIaMO[J sAnEN ereondeg 010961 N'VI ‘(2e20ep1foa7)
0T Joj Arep x ¢ dno T cuono029g UONRWWE[JUI PUB BIYLIRI(] pue saAed[ YpIeg ‘ssaqure)) s1uosid s1y1d2a7 ($9)
AN oy S3sN [RUONIPRI], pasn yxed jueg uonnqrisig SWRU [B20] U IDUONOA (A[Tiue,]) SweN dyiua1og

asn pue poylow uoneredarg

‘panunuo) [ 14V],



Evidence-Based Complementary and Alternative Medicine

12

“IOADJ
20% ‘skep pue njj ‘SunIwoa ‘Yoewols SIOUIISIIOTUT e SIUE 9P BSOIIYD £10961 N'VI ‘(oeaoerweT)
£ 103 A[rep x ¢ dno 1 ‘uoryp0d2q 3Y) UT UOTJRWIIEjUT pue soARdT : BARABJ[E ‘yauag 10gjos winwidQ (98)
‘sed [eunysojuy
‘skep £ 1of Aqrep ‘(seadeIIUE
S70 X 7 wea)s ay) afeyur pue A[rep "sed [eunsajuI pue 19A3j ‘N[ SOABIT JATIEN] anbeinsy - EWNMW;MMH:MSEQ : ( qw
x ¢ dno 1 ‘vorsnyur pue dnifg PIIIM i : 20 (58
‘skep £ 103 Ajrep 18940 PL6S61 NVI ‘(deaoerureT)
€00 X 7 Wred)s ay) a[eyur pue A[rep SOARIT paonponuy OBORARJY . :
x ¢ dno | ‘worsnyur pue dnis a3 ur yarejed pue y3noH TN wnuvyaduivs wnudQ (78)
. ‘skep 189D £S6S61 NVI ‘(oraoerure)
€0°0 £ 103 Arep x ¢ dno T ‘uoryo0d9q oY) Ul yarejed pue y3noy SAAET pavnponul eyqumbeAgyTy T wnaIsvq wnuirdQ (€8)
00 ) .w%m@ . . .ﬁzmmo% poolq soava] sanEN erouTUEg . 1761 N VI ‘(9eadesnjy)
£ 103 Arep x ¢ dno 1 ‘uoryo022q ySry pue afeyriowsyy B[[0D DUDISIqIvq VSN (78)
/T0 ‘skep jo :QHEHW wmmu.%on ayy Sregq SATIEN voueiq 20LS6L NV ‘(deadeqed)
£ 10§ AJrep x ¢ dno | ‘uor3p022g Jo UonPwIIEUI ‘eoyLIEI] eqnnoelq (g stsuavavd viopy (18)
‘skep “UOTJeW WU [JUT SIOUIDSIIOJUT €0TF6L NVT ‘(e0v1v)
60°0 . aAneN eduruy noyds
g 10y A[rep x 7 asn [eordo) A1ymog [erouad pue Jurpesry pue saAea] (epniy) osafiussy vippLisoRy (03)
. "skep /£ 1oy A[rep X ¢ ) 0169 VINVH (3e20838[0)
v0'0 dno | fuonerasEW pue U000 SISOUILLIPA red SAHEN ndeay ‘[qny stsuauvinS vigavnbupy (67)
. ‘skep *SUOT}OUT 169561 NVI ‘(9820819)8Y)
€00 £ 103 AJrep x ¢ dnd | ‘uo130022(g [BUT}SIIUT pUE BIYLLII(] rred PAHEN nfmang-odio "D buIsSynsAIY VDY (8L)
‘skep £ 10f Ajrep “Koupny oy 910961 NVI ‘(oeaoerweT)
$00 X 7 WIea)s ay) a[eyur pue A[rep i SOARYT paonponuy opueid ueI0H] . :
x € dno | ‘worsnyur pue dnis JO UOTRUIUIR[JUT PUE N[ T wniSapnd vyguapy (L1)
‘sdep £ 10y Apep “Nj pue aydepey ISP S10961 NV ‘(9eaoerweT )
80°0 X 7 wred)s ay) a[eyur pue A[rep SOARIT paonponuy MOIA ! :
x ¢ dno | ‘worsnyur pue dnis o) woxy waryd ayeurwi(g T s1suaatv vyualy (9/)
. 'skep oM pue 12ppeIq Haupry #10961 NVI (ea0eruwer)
970 /107 Anrep x ¢ dino | suorsnyuy 31} JO SUOTJRUIWEJUT SOABIT paonponug OYUIZUR[2}IOL] 1 Dyaodid x vyguA (1)
} ALEP oty PUE SISOUTULIDA A "
AN oy SSN [EUOTIPEI], pasn 1red jueg uonnqLIsI( SWEU [8207] U I9YONOA (A[rure]) dweN oynuang

asn pue poyjowr uonjeredaid

‘panunjuo)) ;1 1dV],



13

Evidence-Based Complementary and Alternative Medicine

. ‘skep 1S9 3} WOIJ UORUTWII[D 20961 NVI ‘(9828238[014Y )
9¢0 £ 103 Arep x 7 dno 1 ‘uonoooo g wdoryd pue ured ‘erreely 1001 UL SIALT 41N BeoRInONN 1 20231V VLAY (86)
] ‘unjs Ayoj pue
skep 196561 NVI (9eaoeradiq)
100 . $JBOIT]) 2108 “YINO0D SoU0)S SOABIT dATIEN noqe( ap earg .
0T 103 AJrep x ¢ dno 1 fuonoodeg S S—— puny (1) vpngjad vumoiadad (/6)
. "sKep /, "SOSOUTULIOA pUR JIeq pue 796561 NVI ‘(avaorqed)
€80 10j Aep B X¢ uoodsea) 13sa8ur IO £poq A} UT UOHRWUTIE[U] SOIUIISITOTUI ‘SIARIT 41N Heorid Sz
o o ’ (‘PIIIM) Pqojo.ovu v.43ajydv3udd (96)
‘ske . ¢ d
0% p A SOSOUTULIOA PUR — pesnponu] ,Quoﬂoﬁ . 120961 NVI ‘(aeaoeiqioydny)
0T 103 AJrep x ¢ dno 1 ‘uonoodeg Apoq 9y ur uorewITURUT BUTWOIOD) 1104 sapropudyry snyuvipad (S6)
"se “Buroos pur uonewIwrE UL ojeur ‘(aBaJRIOYISSE
o 10§ A[TEp X mzw UOT}0009 (stseruvurgsioy) HEq pUE SOATT 41N o m%ﬁ&m ouuw owW:thWHMH Aa._a%mmw o
L 10} ATlRp X T r-uon a punom arerg P ¥ W SH 103 1ssvd (v6)
. "orWIO)S A1) JO .
¥z 10j AJrep x mwmw U000 HORPUIPRU] pUt UORTILL PG pUe SIATT AHEN mw%ummwm @MMN_@ : MH MH MMNMNM\HW e
£ 10y A[rep X ¢ dno [ fuonood9( sn0AI2U SurgI00g ol W IS synp 1ssvd (£6)
. ‘skep /£ 103 A[rep x 7 osn [eordoy “un{s 3} Wolj S3JUAISITOTJUT oALE 03s1A -9)10z8 010961 N'VI ‘(oeaoeqe) *dfepy
100 SUOTJRIIORWI PUR UOT}I009(] Surpas[q pue spunom unjg pue yIeg HeN ap aIpewo) X ‘yuag (‘PIIIM) vinpuad viyvd (26)
skep 610961 NVI ‘(oea0eusoody)
€0°0 . "SUOT}OJUT ajepnsxyg dATIEN edeure op 93197 aNpPng
£ 103 Arep X  dno 1 farepnxg (T9qny) vdvuw viuioouvyvivd (16)
skep “YorRWO}S CIy61 NVI ‘(38202U2Q)
£0°0 £ 103 Afrep x ¢ dn> [ ‘uonp093Q 31} UI UOHRWWER[JUT Sreg EINSLING oewneqreq uag
pue wisnewnayy (‘TITH 11S) vurtadsvxay vagpinQ (06)
"skep
10§ Lep ur x ¢ asn [eordog, ‘ske vonvutegul ‘(ovdoeurdejue[J)
790 £ 103 AFP UL X T 95T [P2ICOL "SA¥P pue (SISeIuRUIYSIA]) SOABIT JATIEN equiqredo) CL6S6I NVI : 1d
01 10§ AJrep x g dno 1 cuorjeradewr UHOM AR Isuoy (Uapury) snainzv snyjuviviQ (68)
pue uono0o9p ‘wsejdeje) P d
. "skep 1A} pue nyj ‘wdapyd S9JUAISIIOTUT ejoSue 046S6INVI ‘(aeaoerureT)
00 . ] paonponu] .
g 103 Arep x ¢ dno T ‘vorsnyuy 2)euTWIP Apoq ) Ul sureq pue saABa] ep euoIa(e]Al T 24v3na wnuvSiio (88)
0% "skep ‘ured appsnwr pue sreq aaTEN WHOURW-01no] 810961 NVI ‘(oraoeIneT)
£ 10§ Arep x ¢ dno 1 ‘uonoooe g Apoq a1} UT uoTjRTTE[JU] uny| wnivquidd va3010 (L8)
AN oy Sosn [eUOnIpeI], pasn xed juerg uonnqrusIq SWeu (820 JUIAUPNOA (A[Ture) SweN JYnua1os

asn pue poyjowr uonjeredaid

‘panunuo) [ 14V],



Evidence-Based Complementary and Alternative Medicine

14

"SUOIJRJLLIT UDYS pUe

. "skep / 10§ 901761 NVI ‘(9r200Iy)
€70 STI2IN ) UT UONRIWERJUT SOABIT paonponug epnIy .
Arep x g dno 1 3s98ur uonooseq «(wonoopu 19) ured xeq T su2]1024v.48 vINY (601)
. ‘skep . 1S6561 N'VI ‘(9eaoeqnoreutrs)
vco £ 10§ A[rep x z dno [ ‘uonoo29(q CHETEIN aaad SAHEN £uno 1 v4vuu vissvnQ (801)
. ‘skep "SUOT}OQJUT [BUAT 056561 NVI ‘(9820014 A))
6¢0 £ 103 A[rep x 7 dno 1 ‘uor3oooa(q pue [BUNSIIUT “BdY.LIRI(] SoABT PAHEN PRIOH 1 vavfonS wnpisq (L01)
A skep . 105 unys oy 970961 NVI ‘(seaoeiodeg)
700 Arep x 7 dno 13s38u1 UOT}O059(] U0 SPUNOM PUE SISOUTULIIA Hed 41N eqnieredely ued
i ol punomp . ‘@'L (1eW) v42204d prI2INOd (90T)
"skep /£ 103 Kep uo x g o1doy -(stserueuysIay) 670961 NVI ‘(3820891311 )
$00 as() sep £ 103 Aqrep x ¢ dno | @.: nom o>§.m Jreg AATIEN] eUBIRqNEqUIT QoY stsuauind vunoinod .Amo:
1593UT UOT)BIdORW PUE UOIID03(] : :
. ‘skep *SISOUTWLIIA pue (UOT)OJUT 860%61 NVI ‘(eedoeoe[niioq)
Ico £ 10§ Arep x 7 dno 1 ‘uorsnyuy joer) ATeULIN) SULIN UT UTRJ SAAET paonpontl OS> oWy 1 vsojid vavinyiod (¥01)
‘skep , 10j Kep ut 48nod pue 3sayd 2 $90UI$IIO[UT ‘(oeaderuue
10°0 x g asn eardog, “skep o1 10§ Afrep ur :W S:%: 2 W&M % ws ue mo\aoﬁ . PoonpontI vHO Pud §=MMMMM . :ZAMMNA@MQ e
x g dno | ‘uorsnyur pue dnifg fuonpui e M p ! puag L] 7 d (€0T)
‘skep rno PIIP61 NVI ‘(eaoerwrer])
970 . 31} JO UOTJeTUURJUT S9ABIT paonponug oyuIpjoq ‘op[og . :
£ 10y Arep x z dno 1 ‘uorsnjuy pue Aproe nLg PPOD snivuio snyjuv.32a)d (Z01)
‘skep HonrE o £20961 NIV (9va0eqey)
100 . Areurn pue y3noo ‘sauojs Jreg JATIEN] BQNEOBIRIA
£ 10§ A[rep x g dno [ ‘uonoo29(q A —— swuey] 1apn winpspudvld (101)
. ‘skep . $86S61 NVI ‘(Sea0eue|og)
£00 £ 10 Arep x 7 dno 1 ‘uonposaq vHpIRW puv prauy 1008 SAHEN ndewre) 1 vywnduw syvsdyd (001)
0% ‘skep “(uondagur 1oen syred [eLoy 2ATIEN eipad v1gand) SEOSOTRV Aomoumsuwwmw%%m
£ 103 Arep x 7 dno 1 ‘uonoooo g Areurrn) ured yoe1y Lreurin : : R TR T —cE R
Al wIoy S9SN [RUONIPRI], pasn xed juerg uonNqLISI(] SWEU [8207] LU IOUPNOA (A[Ture) SweN JYnua1osg

asn pue poyjowr uonjeredaid

‘panunjuo)) ;1 1dV],



15

Evidence-Based Complementary and Alternative Medicine

900 ‘skep 7 10y A[rep x 7 *SISOUTWLIIA pUe D295 pUE S48 aATEN neoen £96S6T N'VI ‘(ae208ATRIA))
dno 1 fuorjersoRW pUE U003 spunom £poq jo Suruea)) 1 npIVI vU04qQodY], (071)
. ‘skep . SL6S61 NVI ‘(9e20r101qUI0)))
vo'o £ 10 Aqrep x ¢ dno [ fuonoodeq PHEIPIN Syreg paonponug e[oqueIse)) "1 vddvvo vywurIay, (611)
] skep . L60¥61 NVI ‘(980814 )
£00 £ 10y A[rep x ¢ dno [ ‘uono029(q Surpaslq pue eayireIq el poanpontl vy S[P3YS (1) runund wni3AzAg (811)
] “skep . T0TF6I N'VI (9820v1sn[D)
ro £ 10y A[rep x ¢ dno [ ‘uono029(] PHP[PU pUe Bitiouy el SAHEN ey 3 1 v42fynqoys viuoyduwdg (/11)
, skep . 10§ ATrep X € (suoRosyu] €IIF61 NVI ‘(8a0eqey)
900 dno 1 cuoryersoew pue U003 Adupny) ured Joeiy, Areurin Hed 41N ortInEqIed M
R P : P! : L : suaduiiyspv uoipuapouydLys (917)
‘skep ‘saBessewt 666561 NVI ‘(aeaderpiedeuy)
50 . [e00] PUE JEOIY} pUE SOABIT JATIEN] eqa1ader, ) :
£ 10§ A[rep x g dno [ ‘uonoo29(q {Inow 4 Jo woneWwITRU] T urquiows svrpuods (S11)
‘skep Sope opsh 176561 NVI ‘(eedoeunredis)
10°0 . pue aydepeay ‘sauo)s yIeq pue saALdT JATIEN] nniden . :
£ 10} Arep x ¢ dno 1 ‘uonpooo g A — [Qny stsuauving vunivdis (F11)
. "skep . “eqnedniey 820961 NVI ‘(9e20rqnorews)
00 £ 103 AJrep X z dno 1 tuopoodag SN el AN ‘euein(e) “ssnf Y vioyiynum vqvuig (¢11)
A skep wsyewmoys pue . £T0961 NV ‘(3822eqey])
8To £ 10§ Arep x ¢ dno 1 ‘uonpooa g 9U03S JOAT] JO UOTIRUTWII] Hed 41N ofexeq ‘gadeoeq Aqaureg X3 wimIL
. . . T "S"H (PII'M) 0391191324 b1uag (Z11)
"skep ]
500 £ 103 Aep e X  asn [eordoyg, ‘skep “UonRWWEUI pue SUT[edl] Jreg dATIEN BOURI(Q BISIOIY DDE mwwﬂmm Z@MH awwmomu‘w M._wuwuw:ﬁ
£ 103 A[rep x ¢ dno 1 ‘uor3oooa(q Ippey v]of1yputqaiay snunpds (I11)
‘skep £ 10§ Kep © 856561 NI ‘(9e20eX0pPY)
700 x g asn Teordoy, ‘skep / 10§ A[rep x "xod UIIYD pue SI[SLIN yIeq pue saALdT SATIEN] orrandnqeg ‘IPIYOS
7 dno 1 suono0o9p pue wserdeye) R "wrey) syp.ysnv snanquivg (011)
Al wIoy S9SN [RUONIPRI], pasn xed jue[g uonNqLISI(] SWEU [8207] JUIAUPNOA (A[Ture) SweN dYnua1og

asn pue poyjowr uonjeredaid

‘panunuo) [ 14V],



Evidence-Based Complementary and Alternative Medicine

16

‘uewr £q A[[e3uaprooe 1o A[feuonua)ul paonponul pue pajiodsuen Suraq 1o)je @Juel [eInjeu sy puokaq paysijqesa st jey) sarads e :pasnponuy saradsg
"BIZIBA MO] JO 8210 JO uoI3a1 3} Jo UMO ‘feanjeu st jey)) Juerd :saadg aanEN

*syurof oy} Ul UOTJRUWIIBJUT

‘skep 98201 IVINVH (oeooe1aqrdury)

10°0 . pue (3eoIy) Y jo awozIyy paonponug 21qr8uan
£ 103 Arep x 7 dno 1 ‘uoroooo g UOHPWIWIEUI) 101} 2108 20350y apuraffo 1aq18urz (0<1)
‘skep (T 10§ *}SYD Y} WOIJ UOTJRUTWI]D gosue 896561 N'VI (aeaoerweT)
70’0 Kep e sown ¢ uoodsea) T «dnikg woryd pue :w.som.u . sl paompentl uw ned ‘ejosue " Sn3spI-snusp R&.S. (621)

P W9V
$00 ‘skep un[s vmWMwMMWMEﬁGC Jreg JATIEN] apuvi3 986561 NVI ‘(2E20e1sn[0)
01 10J AJrep x z dno 1 fuono>023( " punomorvig . ®Y[Of Bp 2108 uny| vjjdydosovw vrusiA (821)
"sKep /£, *SUOT)OdJUT [UT)SIUT
, n ! Ireur ! £96S61 NVI ‘(9220ednsLIAIA)
790 10§ Aep © X 7 asn [eordoy dommod pue (siso[nouning) JIIj pue yreq JATIEN] RJOIIA qrep, (TOH) SisuamiptLns ojosts (1)
SB 9JEPNXd PUL UOT)2003(] Apoq oy ur urog

. ‘skep . 700961 N'VT ‘(ovadeqe])
500 £ 10§ Arep x ¢ dno 1 ‘uonpooe g UPIS 91 JO UOLBEHI Poos PUE v SAHEN PUITI0q °p BATA ‘[QnV szsuauping vauvvA (921)
. ‘skep ‘afeyrioway 8€6561 NVI (seaorUOUUY)
v0'0 £ 103 A[rep x ¢ dno 1 ‘uor3oooa(q pue WSHeWNIYY red PAHEN anBues-eapug sp1I( vpunquiolf sisdououn) (Szr)
. ‘sfep RERIILS) SE6S6I NVI (98a0R1qy)
L0 £ 103 A[rep x ¢ dno 1 ‘uor3oooa(q pue aSeyrroway ‘edyIIeI 1Eq PUE SATT PAHEN gputdnf ‘0 (‘PIIIM) vsojuauioy vrivaug) (1)
. “skep “190Ued OY[oULIdA 110961 NV ‘(ee20RIqny]) ‘WD
10’0 £ 103 A[rep x ¢ dno 1 ‘uor3oooa(q pue aSeyrIoway ‘edyIIeI eq puv soaeaT SAHEN epurdn( J( (1qny) stsuauvind vravoup) (¢71)
) skep . 6£6561 NVI ‘(9eaoeuo84[oq)
700 £ 10§ Arep x ¢ dno 1 ‘uonoooe (g R hed SAHEN POZIPA BP UL ‘wrey)) sisuauvurins stavdiiy, (1)
996561 NVI
. ‘skep "amssaxd e — SALE nSendn ‘(arA0RATRIN)
€00 £ 10§ A[rep x ¢ dno T ‘uono029(] £poq uifynroy pue ySiy iy pueed HEN ’ o ‘wnydg Y (“Sudxdg xd
‘PIIM) wintojfipup.3 vuioiqoayy, (171)
AN w10g $ISN [eUOTIPRI], pasn 1xed jue[q uonnqrIsI( SWEBU [207] JUIOUONOA (A[rure) dweN JYuaIog

asn pue poyow uoneredarg

‘panunuo) [ 14V],



Evidence-Based Complementary and Alternative Medicine 17
TaBLE 2: Ethnopharmacological indications of medicinal plants cited by the residents of the river mouth of the Mazagao 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 1 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 this work such as “nascida”, “panemeira”,
bewitching, evil eye, “Gra”, and bubo.

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

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.

Ledo et al. [80] performed an ethnobotanical survey in
Santa Barbara, state of Para. 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 o0il 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 from malaria 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
Mazagao river.

Category of therapeutic use Scientific Name NF EC Pcusp
Carapa guianensis 100 1 100
Hura crepitans 100 0,64 64
Otacanthus azureus 96,7 0,68 66
Microbial Infections 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
Euterpe oleracea 89,8 0,62 56
Carapa guianensis 100 1 100
Gastrointestinal disorders Uncaria tomentosa 100 0.82 82
Spondias mombin 100 0,48 48
Dalbergia monetaria 100 0,85 85
Virola surinamensis 100 0,68 68
Carapa guianensis Aubl. 100 1 100
Uncaria tomentosa 92,1 0,82 76
Inflammatories disorders 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
Plectranthus ornatus 92,1 0,82 76
Eleutherine bulbosa 97,5 0,92 90
Pain, Fever, Cold Origanum vulgare 100 0,85 85
Petiveria alliacea 79,3 0,54 43
Jatropha curcas 92,1 0,82 76
Symphonia globulifera 100 0,85 85
Parkia pendula 97,5 0,92 90
Petiveria alliacea 100 0,68 68
Malaria 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
Minquartia guianensis 92,1 0,82 76
Licania macrophylla 97,5 0,92 90
Cardiovascular disorders Croton urucurana 100 0,85 85
Arrabidaea chica 79,3 0,54 43
Jatropha curcas 92,1 0,82 76
Portulaca pilosa 92,1 0,82 76
Symphonia globulifera 97,5 0,92 90
Parasites Cedprela odorata 100 0,85 85
Eleutherine bulbosa 79,3 0,54 43
Arrabidaea chica 771 0,44 34
Gossypium hirsutum 92,1 0,82 76
Adenocalymna alliaceum 97,5 0,92 90
Mentha pulegium 100 0,85 85
Respiratory Infections 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




20 Evidence-Based Complementary and Alternative Medicine

TaBLE 3: Continued.

Category of therapeutic use Scientific Name NF FC Pcusp
Justicia pectoralis 60 0,14 8
Carapa guianensis 100 1 100
Rheumatism 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
Aeollanthus suaveolens 92,1 0,82 76
Genipa americana 97,5 0,92 90
Hypericum perforatum 100 0,85 85
Disorders of the Nervous System Citrus 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
Alternanthera brasiliana 92,1 0,82 76
Senna reticulata 97,5 0,92 90
Renal, hepatic and biliary disorders Arrabidaea chica 100 0,85 85
Phyllanthus amarus 79,3 0,54 43
Croton cajucara 33,3 0,01 0
Portulaca pilosa 92,1 0,82 76
Montrichardia linifera 97,5 0,92 90
Healing Macrolobium acaciifolium 100 0,85 85
Eleutherine bulbosa 79,3 0,54 43
Jatropha curcas 16,7 0,07 1
Hura crepitans 79,6 0,51 41
Otacanthus azureus 96,7 0,68 66
Pourouma guianensis 92,1 0,82 76
Leishmaniasis 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
Alternanthera brasiliana 52,6 0,12 6
Hura crepitans 94,7 0,64 61
Cancer 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
Hura crepitans 79,3 0,54 43
Copaifera sp. 100 1 100
Uncaria tomentosa 97,1 0,8 78
Gynecological disorders Uncaria guianensis 50 0,01 1
Carapa guianensis 100 1 100
Pentachletra macroloba 97,5 0,92 90
Dalbergia monetaria 100 0,85 85
Euterpe oleracea 81,1 0,51 41
Metabolic Diseases 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 (jupinda) 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
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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 Mazagao, 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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