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Resumo

Este trabalho objetivou identificar os componentes bioativos e 0 mecanismo de a¢do do
extrato etanolico de Spondias purpurea L. em fungos. O Capitulo 1 foi realizado atraves
de um levantamento etnobotanico conduzido na comunidade So Sebastido — Vitoria da
Conquista — Bahia, as analises foram realizadas atraves das ferramentas fator de
consenso entre informantes, importancia relativa e nivel de fidelidade. O Capitulo 2
consta de uma revisdo bibliografica e busca de anterioridade de patentes utilizando
bancos de dados sobre a planta S. purpurea. O Capitulo 3 se refere a atividade
antifungica da planta S. purpurea contra Moniliophthora perniciosa, prospeccao
fitoquimica do extrato e fracGes e caracterizacdo quimica da fragdo ativa. E o Capitulo 4
revela a atividade antimicrobiana da planta S. purpurea contra microrganismos
patogénicos em humanos e atividade citotoxica. Um total de 46 plantas foi citado pela
comunidade Sdo Sebastido, onde a planta S. purpurea se destacou pelo seu nivel de
fidelidade 100%, merecendo destaque para estudos de atividade biolégica. Em seguida
foi realizado um levantamento de dados bibliograficos sobre esta planta, mostrando
necessidade de mais pesquisas referentes a S. purpurea, principalmente das folhas. Foi
obtido o extrato bruto etan6lico da planta e o fracionamento deste extrato (FA, FB, FC e
FD). O extrato bruto etandlico e uma fracdo isolada da planta (FA) destacaram-se pela
atividade antifungica contra M. perniciosa. A fracdo isolada ativa (FA) foi identificada
com 14 terpenos majoritarios. O extrato da planta S. purpurea ndo mostrou atividade
antibacteriana, mas apresentou atividade contra Candida sp e indicou toxicidade contra
Artemia salina. Sendo assim, este trabalho mostrou que S. purpurea possui atividade
antifangica contra M. perniciosa e espécies de Candida, podendo ser um produto
utilizado como controle bioldgico, fazendo o uso de terpenos, possivelmente via
producdo de espécies reativas de oxigénio, que parecem estar relacionadas com essa

atividade.

PALAVRAS-CHAVES: antifangico, Moniliophthora perniciosa, Candida, controle

bioldgico, planta medicinal, seriguela.



Abstract

The general objective of this work was to identify bioactive compounds and the
mechanism of action of Spondias purpurea L. extracts on fungi. Chapter 1 was carried
out through an ethnobotanical survey carried out in the community of Sdo Sebastido —
Vitéria da Conquista — Bahia; analyses were performed by using tools (informant
consensus factor, relative importance and fidelity level). In Chapter 2, a literature
review was performed as well as a search for prior patents using databases on the plant
S. purpurea. Chapter 3 referred to the antifungal activity of the plant S. purpurea
against Moniliophthora perniciosa, phytochemical prospection of extracts and chemical
characterization of the active fraction. In addition, Chapter 4 evaluated the antimicrobial
activity of the plant S. purpurea against pathogenic microrganisms in humans and
cytotoxic activity. Forty-six plants were cited by the community of Sdo Sebastido where
the plant S. purpurea stood out for its fidelity level (100%), thus deserving futher
studies on biological activity. Then, a survey of bibliographic data on this plant was
performed, showing a need for more research on S. purpurea, leaves mainly. The crude
ethanol extract and fractions of this extract (FA, FB, FC and FD) were obtained. The
crude ethanol extract and an isolated fraction from the plant (FA) stood out for their
antifungal activity against M. perniciosa. The isolated active fraction (FA) was
identified with 14 major terpenes. S. purpurea plant extract showed no antibacterial
activity, but showed activity against Candida species and indicated toxicity against
Artemia salina. Therefore, this work has shown that S. purpurea has antifungal activity
against M. perniciosa and Candida and that may be a product to be used as biological
control, by using terpenes, possibly via the production of reactive oxygen species,

which seem to be related to this activity.

KEYWORDS: antifungal, Moniliophthora perniciosa, Candida, biological control,

medicinal plant, seriguela.



1. Introducéo

O uso mundial de produtos naturais, incluindo plantas medicinais, tornou-se
cada vez mais importante nos cuidados na saude primaria, especialmente nos paises em
desenvolvimento. Muitas investigacdes farmacoldgicas tém sido realizadas para
identificar novas drogas ou para encontrar novas estruturas para o desenvolvimento de
novos agentes com acgdo terapéutica para o tratamento de doencas humanas e atividades
biotecnoldgicas (Newman et al., 2003; Mothana et al., 2009; Nasim et al., 2010).

Estudos etnoboténicos sdo estratégias que resultam em sucesso na descoberta de
novas moléculas bioativas em diversas plantas ja utilizadas na medicina popular. Nesta
abordagem, as informagdes obtidas a partir de comunidades tradicionais sobre o uso de
plantas medicinais combinadas com estudos quimicos e farmacolégicos realizados em
laboratdrios cientificos, tém sido uma estratégia util na investigacdo farmacologica de
plantas e produz resultados melhores do que a escolha aleatoria de uma planta (Khafag,
Dewedar, 2000; Melo et al., 2011).

Os metabdlitos secundarios podem ser definidos como compostos que nao
apresentam papel na manutencdo dos processos de vida fundamentais nas plantas, mas
tém um papel importante na interacdo da planta com o seu ambiente (Namdeo, 2007).
Os metabolitos secundérios das plantas sdo produzidos como resposta fisiopatoldgica a
agentes quimicos, fisicos ou estresse bidtico, ou como parte do desenvolvimento da
planta (Rischer et al., 2002). Dentre estes, o0s alcaloides, os terpenos e 0s compostos
fenolicos sdo substancias encontradas em muitos representantes de diferentes familias
de plantas por possuirem atividades antiparasitas e pesticidas e, portanto, sendo
consideradas potenciais substancias farmacoldgicas (Khambay et al., 2003).

Ainda hoje, existe a necessidade de novos compostos antifingicos devido a
eficacia varidvel e efeitos adversos dos medicamentos em uso atual. O uso intensivo de
um numero limitado de medicamentos antifungicos levou a rapida evolucdo de
resisténcia nestes organismos (Kayser et al., 2003), evidenciando a necessidade da
caracterizagdo de fontes adicionais com diferentes modos de acdo (Akins, 2005). Além
disso, fungicidas e pesticidas a base de plantas parecem ser uma das melhores
alternativas devido ao baixo impacto ambiental e perigo para o consumidor, em
contraste com as drogas sintéticas (Satish et al., 2007; Dubey et al., 2008).

Contudo, com o0 aumento do uso de plantas no mundo, é necessario 0

conhecimento de efeitos mutagénicos e toxicos destas, porque muitas plantas sintetizam
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substancias toxicas para a defesa contra virus, bactéerias, fungos, entre outros, e estes
compostos podem ter efeitos tdxicos para os seres humanos (Liman et al., 2012).
Sabe-se que a familia Anacardiaceae € rica em Oleos volateis, 0s quais sdo
isolados de frutas e folhas e exibem um amplo espectro de atividade biologica
(Montanari et al., 2012). Estudos mostram que Spondias purpurea tem usos medicinais
(Engels et al., 2012), entretanto, observa-se que as folhas dessa planta foram pouco
estudadas. Diante disso, visando contribuir no conhecimento dos metabdlitos
secundarios das folhas de S. purpurea, bem como das suas atividades biologicas,
objetivou-se identificar os componentes bioativos e 0 mecanismo de acdo de extrato

etandlico de S. purpurea em fungos.
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2. Objetivos

Objetivo geral

Identificar os componentes bioativos e 0 mecanismo de agdo de extrato etandlico

de Spondias purpurea em fungos.

Objetivos especificos

-Realizar um levantamento etnoboténico para determinar a planta de estudo;

-Realizar uma revisdo bibliogréfica da planta Spondias purpurea;

-Avaliar a atividade do extrato bruto e fraces das folhas de Spondias purpurea contra
Moniliophthora perniciosa;

-ldentificar e caracterizar quimicamente 0s componentes bioativos;

-Analisar a atividade antiflngica (contra Candida sp.) e antibacteriana do extrato bruto
e fracGes de Spondias purpurea;

-Avaliar a sensibilidade de mutantes de Saccharomyces cerevisiae e Artemia salina

frente ao extrato bruto e fragdes de Spondias purpurea.
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3. Revisdo de literatura geral

3.1 Plantas Medicinais

O interesse popular no wuso de plantas medicinais tem crescido
consideravelmente, bem como os estudos cientificos sobre a quimica e farmacologia
desses produtos naturais em muitas partes do mundo, incluindo no nordeste do Brasil
(Albuquerque et al., 2007). A medicina moderna e industria farmacéutica sdo bem
desenvolvidas, entretanto a Organizacdo Mundial da Saude (OMS) recomenda o uso da
fitoterapia, por meio da utilizacdo de plantas ou derivados, como medicina
complementar e alternativa em seus programas nacionais de satde (Brasil, 2006).

O uso das plantas medicinais representa uma ajuda terapéutica importante para
varias doencas (Das et al., 2011). A maioria das pessoas na zona rural e também em
areas urbanas do mundo ainda dependem das plantas medicinais para o tratamento de
doencas infecciosas (Rahman and Junaid, 2008). Existe um interesse generalizado em
medicamentos derivados de plantas, uma vez que os extratos de plantas medicinais
oferecem um excelente potencial para o desenvolvimento de novos agentes eficazes
contra infeccBes atualmente dificeis de tratar com a medicina convencional (Machado et
al., 2005).

As plantas que apresentam efeito farmacoldgico sdo direcionadas para o
isolamento do principio ativo. Para a descoberta do mecanismo de acdo desses
compostos, a biologia molecular disponibiliza ferramentas que permitem determinar os
sitios celulares e/ou fisiologicos envolvidos nesse processo. Isso demonstra que
trabalhos multidisciplinares sdo necessarios (Balunas, Kinghorn, 2005), como por
exemplo, nas areas da botanica, da farmacologia e da fitoquimica, que auxiliam na

producdo de novos conhecimentos da flora mundial (Maciel et al., 2002).

3.2 Levantamento etnobotanico

As observagdes relacionadas ao uso popular e a eficicia de plantas medicinais
contribuem para divulgar as potencialidades terapéuticas das plantas, despertando o
interesse de pesquisadores, contribuindo para o conhecimento e intensificando a
utilizacdo de muitas plantas (Maciel et al., 2002). Dessa forma, levantamentos
etnoboténicos podem subsidiar estudos etnofarmacoldgicos na busca por potenciais
fitoterapicos para o tratamento de diversas enfermidades (Albuquerque, Hanazaki,
2006).
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Estudos etnobotanicos podem contribuir para avaliar como o conhecimento é
distribuido localmente entre os membros de uma comunidade (Silva et al., 2011). Este
conhecimento empirico sobre plantas, especialmente as medicinais, € altamente
dindmico e sujeito a varias influéncias que podem variar de acordo com o género, a
idade, a escolaridade, o nivel de renda e pode representar elementos-chave do
conhecimento da diversidade e riqueza de espécies (Monteiro et al., 2006).

Diferentes ferramentas para quantificar os dados etnobotéanicos sdo aplicadas na
complementacdo de estudos sobre o uso das plantas na medicina popular. A coleta de
dados quantitativos visa apoiar a conservacao de certas espécies e o conhecimento de
seu uso medicinal popular, principalmente, fornecendo informacdes sobre as espécies
ou familias de plantas que tém sido usadas com varias indicacOes terapéuticas
(Vendruscolo, Mentz, 2006). Algumas dessas ferramentas tém sido bem sucedidas na
identificacdo de plantas medicinais aplicaveis na fitoterapia (Baptista et al., 2013),
destacando-se entre elas, a importancia relativa das espécies (IR), valor de uso de
espécies (VU), indices de concordancia de uso de espécies vegetais (CUP) e fator de

consenso dos informantes (ICF).

3.2.1 Importéncia Relativa de espécies

Para avaliar a importancia relativa das espécies medicinais citadas pelos
informantes, os sistemas corporais citados sdo calculados. Em plantas com importancia
relativa (IR) >1, sugere-se que sejam submetidas a estudos farmacoldgicos que
confirmem a eficacia terapéutica nas categorias de doencas citadas (El-Darier, El-
Mogaspi, 2009). Espécies com alto valor de IR sdo utilizadas para tratar uma maior
variedade de doencgas, sendo consideradas importantes em uma comunidade (Bennett,
Prance, 2000).

O célculo da importéncia relativa € feito para cada especie medicinal baseado no
namero de propriedades farmacologicas atribuidas e o nimero de sistemas corporais
citados (por exemplo: respiratério, gastrointestinal). IR pode mensurar a versatilidade,
por ser mais preciso do que outros modos de caracterizar o valor de uma planta. O valor
maximo deste calculo para uma espécie é 2.0, a partir da seguinte formula: IR = NSC +
NP, onde, NSC ¢ igual ao numero de sistemas corporais tratados por uma espécie
(NSCE) dividido pelo nimero total de sistemas corporais tratados pela espécie mais
versatil (NSCEV); e NP ¢é igual ao nimero de sintomas atribuidos a uma espécie (NPE)
dividido pelo nimero total de sintomas atribuidos a espécie mais versatil (NPEV).
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3.2.2 Valor de uso de espécies

O Valor de uso de espécies (UV) é uma das ferramentas para validar a
importancia das plantas, pois plantas com alto valor de uso refletem seus altos usos na
area de estudo e acdo terapéutica maxima contra problemas de saude. Essas plantas
devem ser focadas para obter mais resultados detalhados de substéncias bioativas e
atividades farmacologicas (Ahmed et al., 2014).

O valor de uso € um método quantitativo que mostra a importancia relativa de
especies conhecidas localmente, dado pela seguinte formula: UV=XU/N. Onde, o valor
de UV é o uso de espécies, U € o numero total de usos relatados de cada espécie e N
representa o nimero total de informantes entrevistados para uma determinada planta. Os
valores elevados (proximo de 1), se houver muitos relatos de uso de uma planta,
demonstra que a planta € importante, e perto de 0, se ha poucos relatos relacionados ao

seu uso (Sivasankari et al., 2014).

3.2.3 Concordancia de usos principais para cada espécie ou fidelidade de uso

O CUP (concordancia quanto aos usos principais para cada espécie) ou
fidelidade de uso (FL) (Friedman et al., 1986), tem sido usado como indicador para a
bioprospecgédo, ou seja, para a selecdo de plantas a serem estudadas como prioridade,
pois dados dos informantes sobre o uso medicinal de uma determinada planta, com alta
fidelidade de uso, podem torna-la candidata para estudos farmacologicos nas categorias
mencionadas (Cakilcioglu et al., 2011). Para o pardmetro CUP geralmente sdo
consideradas as espécies citadas por trés ou mais informantes. N&o € calculado o CUP
para espécies que sdo mencionadas somente uma vez ou citada por mais de um
informante sem haver coincidéncias entre seus usos, pois no primeiro caso, ndo se pode
estimar a concordancia entre os usos e no segundo, ndo havera esta concordancia.

O fato de plantas possuirem um nivel relativamente elevado de concordancia,
isto é, com varios informantes concordando sobre o seu valor terapéutico, sugere uma
verdadeira eficacia no tratamento da doenga citada. O célculo realizado para cada
espécie, € dado pela seguinte férmula: CUP = (ICUP/ ICUE x 100) ou FL= (Ip/lu x100),
onde ICUP/Ip € o nimero de informantes que indicaram o uso principal (para a mesma
doenca) de uma espécie e ICUE/Iu o nimero total de informantes que citaram a planta

para qualquer doenca grave.
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3.2.4 Fator de consenso entre os informantes

O fator de consenso entre os informantes (ICF) nas diferentes categorias de
doencas/distarbios é calculado para testar a homogeneidade de conhecimento do
informante. Valores ICF variam de 0 a 1, os valores proximos de 1 sdo considerados
altos, se houver um critério bem definido na comunidade e/ou se as informacdes sdo
trocadas entre informantes.

O ICF é calculado utilizando a seguinte formula: ICF= nar-na/nar-1. Onde, Nar=
soma dos usos registrados por cada informante em determinada categoria; Na= numero
de espécies indicadas naquela categoria (Afolayan et al., 2014).

Desta forma, a utilizacdo de conhecimento etnofarmacoldgico é uma forma de
reduzir o empirismo e aumentar a probabilidade de sucesso na descoberta de novas
drogas (Patwardhan, 2005). Assim, estudos etnobotanicos e farmacoldgicos fornecem
informac@es essenciais para a orientacdo em bioprospec¢do de novas drogas de origem
vegetal, utilizando-se de praticas terapéuticas nas comunidades estudadas (Bieski et al.,
2012).

3.3 Metabdlitos secundarios de plantas

Compostos diretamente relacionados com a manuten¢do da vida integram o
metabolismo primario. Enquanto o metabolismo secundario faz parte de um conjunto de
processos que originam compostos que ndo possuem uma distribuicdo universal nos
vegetais, pois ndo sdo necessarios a todas as plantas. Entretanto, esses metabdlitos
conferem vantagens a sua sobrevivéncia, permitindo, por exemplo, adaptacdo a
diferentes condi¢fes impostas pelo ambiente, como fatores bidticos (microrganismos e
insetos) e abidticos (luz, temperatura e estresse hidrico) (Bettiol, Morandi, 2009).

Muitos metabdlitos secundarios produzidos em plantas tém sido usados por seres
humanos em uma variedade de diferentes aplicacdes, incluindo as especiarias, 0S
corantes, as fragrancias, os agentes aromatizantes e os produtos farmacéuticos. Muitos
desses produtos quimicos foram também relatados por promover a saude humana e,
portanto, podem enriquecer as nossas vidas em uma variedade de maneiras diferentes
(Sato, Kumagai, 2013). Dentre os metabolitos secundarios envolvidos com atividades

bioldgicas, os mais citados séo os terpenos, os flavonoides, os alcaloides e os taninos.

3.3.1 Terpenos
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Entre o grande numero de compostos de defesa em plantas, os terpenos formam
0 maior grupo, com mais de 30.000 estruturas conhecidas. S&o classificados de acordo
com o0 numero de unidades de isopreno, como hemiterpenos, monoterpenos,
sesquiterpenos, diterpenos, sesterterpenos, triterpenos e tetraterpenos que possuem,
respectivamente, 5, 10, 15, 20, 25, 30 e 40 atomos de carbonos em sua estrutura
(Cechinel Filho, Yunes, 2009). Um terpeno contendo oxigénio é chamado de terpenoide
(Bakkali, Idaomar, 2008).

Além disso, os terpenos sdo responsaveis pela fragrancia das plantas, os 6leos
essenciais (Cowan, 1999), pela producdo de esteroides, carotenoides e clorofila
(Dewick, 2002).

Terpenos se destacam pela agdo antimicrobiana, apresentando atividade contra
distintos microrganismos patogénicos (Pichette et al., 2006). Dentre os terpenos, se
destacam os monoterpenos que tém sido relatados por sua atividade antitumoral (Ghosh
et al., 2005; Jaafari et al., 2012), os triterpendides e seus derivados por possuirem
atividade antimitotica e inibicdo de crescimento de raiz (Cechinel Filho, Yunes, 2009) e,

0s sesquiterpenos, que apresentam fungdes protetoras contra fungos e bactérias.

3.3.2 Alcaloides

Os alcaloides sdo compostos nitrogenados encontrados principalmente em
plantas, mas também em menor quantidade em microrganismos e animais. S&o
classificados de acordo com o aminodacido precursor (Dewick, 2002).

A potente atividade biolégica de alguns alcaloides levou a sua exploragdo como
produtos farmacéuticos, estimulantes, narcéticos e venenos. Atualmente, o uso clinico
dos alcaloides derivados de plantas inclui 0 uso como analgésicos (morfina e codeina),
agentes anticancerigenos (vinblastina e taxol), relaxantes musculares e sedativos. Outros
alcaloides de origem vegetal com importante acdo farmacoldgica incluem a cafeina,
nicotina, cocaina e morfina (Facchini, 2001). Alem disso, os alcaloides séo citados por
terem propriedades antimicrobianas (Cowan, 1999; Sato, Kumagai, 2013) e contra a
infeccdo por HIV (McMahon et al., 1995).

3.3.3 Flavonoides

Os flavonoides sdo uma classe muito extensa de produtos naturais distribuida no
reino vegetal. Estdo presentes em todas as partes das plantas, desde raizes até as flores e
frutos. Ocorrem na forma livre (aglicona) ou ligados a agUcares (glicosideos). Muitos
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sdo coloridos (amarelos), atuando na atracdo de insetos para a polinizacdo de plantas
(Yao et al., 2004).

Os flavonoides séo substancias encontradas nas plantas em uma variedade de
formas estruturais, todas contendo 15 atomos de carbono em seu nucleo basico
(Harborne, 1984). Durante a biossintese das varias classes de flavonoides, esses
compostos podem sofrer varias modificacdes, tais como adicdo ou reducdo,
hidroxilagdo, metilacdo de grupos hidroxila ou do ndcleo dos flavonoides, dimerizagdo
(produzindo biflavonoides), glicosilacdo de grupos hidroxila (produzindo O-
glicosideos) ou em algum nucleo carbbnico (produzindo C-glicosideos) (Harborne,
1984; Yao et al., 2004).

Os flavonoides sdo os que mais se destacam nos alimentos, sendo 0s principais
representantes do grupo a quercetina e o canferol (Manach et al., 2004). Devido a
capacidade de estabilizar radicais livres e espécies reativas de oxigénio, tém sido
considerados potentes antioxidantes naturais (Balasundram et al., 2006; Mamat et al.,
2013).

3.3.4 Taninos

Os taninos sdo moléculas capazes de se combinar com as proteinas. Sua
configuragdo quimica € composta por moléculas fenolicas relativamente volumosas,
resultantes da polimerizacdo de moléculas elementares de funcédo fenol. Estas estruturas
estdo subdivididas em taninos hidrolisaveis e taninos condensados (Alonso, 2008).

Os taninos hidrolisaveis consistem de ésteres facilmente hidrolisaveis que
produzem acidos fendlicos (galico) e aglcar, sendo indicados como antidiarreico. Os
taninos condensados possuem estrutura quimica semelhante a dos flavonoides,
demonstrando efeitos vasculo-protetores e antioxidantes (Alonso, 2008).

Pesquisas sobre a atividade bioldgica dos taninos evidenciaram importante acéo
contra microrganismos (Monteiro et al., 2005), atividade antiviral (Theisen et al., 2014)
e sobre seus efeitos em células do sistema imunoldgico (Holderness et al., 2008). Os
taninos sdo substancias responsaveis pela estrutura e adstringéncia dos vinhos e também

presentes em sucos.

3.4 Atividade antifungica de plantas
Os produtos naturais tém sido tradicionalmente utilizados no controle de varias

doengas, pois eles s&o uma fonte de muitos compostos ativos que apresentam agéo
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terapéutica multipla, além de constituir modelos para a sintese de um grande nimero de
produtos farmacéuticos (Damke et al., 2011).

As plantas tém sido reconhecidas como uma importante fonte de diferentes
componentes quimicos, como os terpenoides, alcaloides, fenois, taninos, saponinas,
antraquinonas, cumarinas, 0leos esséncias e outros, 0s quais sao produtos efetivos para
o controle de doencas (Marei et al., 2012) e tem sido identificados por possuir atividade
antifungica (Cowan, 1999; Johann et al., 2010; Damke et al., 2011; Ntie-kang et al.,
2013).

3.4.1 Plantas com atividades contra fungos de interesse médico

As doencas causadas por fungos patogénicos representam um problema para a
salde humana, sendo uma das principais causas de morbidade e mortalidade em todo o
mundo, ja que sdo de dificil tratamento. Além disso, o aparecimento de patdgenos
resistentes aos antifungicos representa um sério problema de saude publica (Keymanesh
et al., 2009).

Nas ultimas trés decadas, os fungos patogénicos resistentes, particularmente as
espécies de Candida, causaram grandes problemas a salde em todo o mundo,
principalmente em mulheres.

A conversdao de comensalismo ao parasitismo, geralmente estd associada as
alteracdes ambientais. Espécies de Candida tém a capacidade de crescer sob diversas
condi¢cdes ambientais, como dentaduras e superficies da mucosa oral, que podem
proporcionar um local adequado para o seu crescimento (Nordin et al., 2013).
Diferentes espécies de Candida sdo variavelmente suscetiveis a drogas ainda dentro da
mesma espécie, e algumas espécies podem desenvolver resisténcia aos agentes
antifangicos prescritos comuns (Ellis, 2002). Assim, a resisténcia dos fungos as drogas
¢ cada vez mais preocupante e, diante disso, a busca por plantas com atividade
antifungica ganha cada vez mais importancia nos ultimos anos (Ouédraogo et al., 2012).

Sendo assim, Rios and Recio (2005) sugerem que o estudo de plantas medicinais
como agentes antimicrobianos é essencial, e que as pesquisas nesta area devem ser
conduzidas até o agente responsavel pela atividade ser determinado ou, conforme o
caso, a fracdo ou extratos mais ativos sejam descobertos. E que diferentes tipos de
estudos sobre os mecanismos de acdo, além de interagbes com antibidticos ou outras

plantas medicinais ou compostos sejam realizados.
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3.4.2 Plantas com atividades contra fungos de interesse agronémico

Fungicidas e pesticidas a base de plantas parecem ser uma das melhores
alternativas pelo impacto ambiental minimo e diminuigdo do perigo para o consumidor,
em contraste com os pesticidas sintéticos (Dubey et al., 2008). Pesticidas e fungicidas
sintéticos causam varios efeitos colaterais, que incluem carcinogenicidade,
teratogenicidade e toxicidade residual (Satish et al., 2007; Fathima et al., 2009). Neste
sentido, o controle bioldgico € uma importante alternativa na reducdo de doengas em
vegetais em nivel econémico e diminui o uso de fungicidas quimicos (Krauss,
Soberanis, 2001).

Os fungos podem parasitar plantas e promover doencas, onde pode-se destacar o
fungo Moniliophthora perniciosa ((Stahel) Aime & Phillips-Mora, 2005).

3.4.2.1 Moniliophthora perniciosa

M. perniciosa é um fungo fitopatogénico que infecta o cacau (Theobroma cacao
L.), causando a doenca conhecida como vassoura-de-bruxa (Figura 1). Este fungo
impactou severamente a producdo de cacau no Brasil, apos a sua introducdo na regiao
Sul da Bahia, que era a principal regido produtora de cacau no pais (Meinhardt et al.,

2008) provocando perdas e graves problemas socioecondmicos e ambientais para a

regido (Loguercio et al., 2009).

Figura 1. Folhas sadias do Theobroma cacao (A), folhas infectadas (B), frutos sadios (C) e
necrose nos frutos (D) (Adaptado de Macedo et al., 2009).

M. perniciosa possui um ciclo de vida hemibiotréfico, passando pelas fases
biotréfica e necrotréfica (Figura 2) (Griffith, Hedger, 1994). O ciclo inicia com a
germinacdo dos basididsporos em tecidos lesados ou em tecidos meristematicos do
cacaueiro como almofadas florais, brotos, flores e frutos em desenvolvimento (Evans,
Barreto, 1996). Esta germinacdo dos basidiosporos forma um micélio primario,

monocariotico, que invade o espaco apoplastico (intercelular) da planta. Este periodo de
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infeccdo da planta pelo fungo é denominado de fase biotréfica ou parasitaria, onde o
fungo hospeda o tecido vivo da planta, sendo responséavel pelos sintomas de vassoura
verde (Evans, Bastos, 1980).

A fase necrotréfica ou saprofitica € responsavel pelos sintomas de vassoura seca
no cacaueiro. Isso ocorre quando o fungo atinge o tecido, iniciando um processo de
necrose, associada a mudanca do fungo para um micélio secundério, dicariético, que
coloniza o tecido inter e intracelular (Evans, Bastos, 1980).

Ap0s estimulos ambientais, como periodos intermitentes de umidade e seca e
sob condicBes ambientais favoraveis de luminosidade (Purdy, Schimidt, 1996), o
micélio saprofitico sofre uma morfogénese complexa para formar estruturas de
frutificacdo, os basidiocarpos, que carregam os basidiésporos que sdo liberados sob
condi¢cdes ambientais favoraveis, infectando novamente o cacau (Kilaru, Hasenstein,
2005).
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Figura 2. Ciclo de vida do fungo hemibiotrofico Moniliophthora perniciosa. Adapatado de
Cotomacci (2004).

Muitas estratégias tém sido desenvolvidas no Brasil com a tentativa de controlar
esta doenca, algumas destas estdo destacadas cronologicamente: poda fitossanitaria
(Pereira et al., 1996), utilizando como biocontrole misturas de micoparasitas (Krauss,
Soberanis, 2001), caracterizacdo da protease produzida por Trichoderma harzianum
(Marco and Felix, 2002), poda fitossanitaria associada ao 6xido cuproso (Almeida et al.,
2003), poda fitossanitaria mensal aliada a aplicacdo de fungicida mensal (Alves et al.,
2006), desenvolvimento de plantas mais resistentes (Neto et al., 2005; Paim et al.,
2006).

Além disso, estudos de fungicidas biolégicos sdo frequentes, como o uso do

extrato da planta Azadirachta indica (A. Juss), que reduziu a germinacao dos esporos de
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M. perniciosa (Ramos et al., 2007), uso de fungos endofiticos isolados de Theobroma
cacao (Mejia et al., 2008) e leveduras de frutas e de solo isoladas com atividade
micocinogénica (Cabral et al., 2009).

O desenvolvimento do produto comercializado TRICOVAB®, que contém um
micoparasita da vassoura-de-bruxa, o Trichoderma stromaticum, e atualmente tem sido
utilizado (De Souza et al., 2008; Loguercio et al., 2009). Entretanto, outros produtos
tém sido estudados, como antiflngicos quimicos de derivados azolicos (Mota et al.,
2010), produtos biologicos associados a substancias quimicas, como o uso do produto a
base de mananoligossacarideo fosforilado (Costa et al., 2010). Além disso, sdo
frequentes os estudos moleculares para esclarecer os mecanismos de interacdo
patégeno-hospedeiro (Camillo et al., 2013; Pereira et al., 2013; Menezes et al., 2014).

Recentemente, fungos endofiticos derivados das plantas Luehea divaricata
(Bernardi-Wenzel et al., 2013) e Trichilia elegans (Flores et al., 2013) foram avaliados
sobre o potencial fungicida. Falcéo et al. (2014) mostraram a atividade antimicrobiana
de Bacillus subtilis contra M. perniciosa e promocdo de crescimento em T. cacao,
sugerindo como um agente de controlo bioldgico.

Entretanto, no que se refere a controle bioldgico in vivo, os estudos mais
recentes indicam que alternando o fungicida hidroxido de cobre com o biocontrole T.
stromaticum, sem a poda fitossanitaria da vassoura, é a melhor estratégia para controlar
a doenca na Bahia, também resultando em melhores rendimentos e retornos econdmicos
(Medeiros et al., 2010). Porém, nenhum resultado obtido até o0 momento demonstrou

controle efetivo e definitivo da doenca.

3.5 Extratos de plantas com potencial biotecnoldgico para controle biolégico:
depdsitos de patentes

As plantas podem ser incluidas nas invengdes biotecnoldgicas patenteaveis
desde que a exequibilidade técnica da invencdo ndo se limite a planta, mas sim a um
processo ou produtos obtidos por meio de um processo (Giugni, Giugni, 2010).

No Brasil, tém sido depositadas com pouca frequéncia patentes relacionadas a
plantas ou produtos naturais para fins de controle biolégico. Como, por exemplo, 0s
derivados de plantas do género Calceolaria descritas com atividades pesticidas
(Khambay et al., 1995); o extrato etanolico de propolis e mel foi relatado por seus usos
como fungicida no controle de doencas de plantas, como a cercosporiose e ferrugem do
cafeeiro (Pereira, Carvalho, 2005); e uma composicdo a base de extratos de cascas de
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frutos de café de Coffea spp. para o controle de doengas, induzindo a resisténcia em
plantas contra fungos (Resende et al., 2007).

Patentes internacionais sdo mais frequentes, como por exemplo, o pesticida
constituido por uma combinacdo de materias-primas boténicas (suco de rabanete,
cebola, alho, por¢des de pimentdo, suco de Zanthoxylum, extrato etanolico de folhas do
pinho e outras), por repelir pragas, sendo inofensivo para pessoas e animais, além de
ndo causar poluicdo ambiental, e aplicavel para o controle de doencas de plantas e
pragas de insetos (Wang, 2009).

Em 2011, foi depositada a invencdo da aplicacdo de extrato etanolico e extrato
aquoso da planta Elephantopus tomentosus L. com atividade bactericida, indicado como
adubo verde para prevencdo e controle da producgdo de tabaco, apresentando beneficios
econémico, social e ecoldgico (Haofu, 2011). O uso de alho foi descrito no controle de
doencas e pragas de plantas (Aleksandrovich, Sergeevna, 2013) e o extrato aquoso de
Cynanchum glaucescens (Decne.) Hand.-Mazz. foi relatado por controlar doencas de
uma planta frutifera (Wangpeng, 2013).

O processo de extracdo de ingrediente ativo de Artemisiae argyi levl. et vant.
apresentou resisténcia a doenca de plantas (Baoan et al., 2014). Uma férmula de mistura
de componentes naturais com folhas, rizomas e frutas de plantas usadas na medicina
chinesa tradicional, foi descrita como efetiva em prevenir e tratar varias doencas de

plantas e pragas de insetos (Xueyong, 2014).
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Abstract

Ethnopharmacological relevance: The present study evaluated the ethnomedicinal
knowledge of the people in the community of S8o Sebastido, Vitdria da Conquista,
Bahia, using ethnobotanical tools in order to provide baseline information for future

ethnopharmacological and phytochemical studies.

Materials and Methods: In semi-structured interviews 84 randomly chosen individuals
of a defined rural area informed about the use of traditional medicinal plants in their
community, thereby identifying their therapeutic potential. Traditional uses of cited
species were categorized according to the ICD-10 (International Statistical
Classification of Diseases and Related Health Problems (WHO). The collected data
were analyzed with quantitative methods, Informant consensus factor (ICF), the
Relative importance (RI), and the scores were calculated by means of Fidelity level
(FL).

Results: Forty-six plant species grown in the area traditionally used in treatment of
various ailments were categorized for diseases: digestive system, respiratory problems,
general symptoms/signs, nervous system and circulatory system. The plants Lippia
alba, Cymbopogon citratus and Foeniculum vulgare had a Rl >1, indicating important
value to the community. Species with the highest level Fidelity Level (FL) values were
Spondias purpurea, Bauhinia forficata, Punica granatum, Matricaria chamomilla,
Stryphnodendron adstringens, Foeniculum vulgare, Mentha piperita, Amburana

cearensis and Dysphania ambrosioides.

Conclusions: Medicinal plants are of great importance to the rural inhabitants of S&o
Sebastido who still rely on them to treat a wide range of illnesses. The highest Fidelity
Level (FL) values were Spondias purpurea (to treat hypertension) and Amburana
cearensis (to indigestion). These species are promising candidates for pharmacological
studies. It is suggested that plants with high FL deserve attention for pharmacological
studies, phytochemical, toxicological and clinical trials so that they might be included in
the National Program of Medicinal Plants and Phytotherapics of the Brazilian Sistema
Unico de Satde, and safely prescribed by regional health teams.
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1. Introduction

Brazil is a continental country with the following six different biomes: Amazon,
Atlantic Forest, Cerrado, Caatinga, Pantanal, and Pampa (Melo et al., 2011). Of these
biomes, three are represented in the state of Bahia (Atlantic Forest, Caatinga, Cerrado)
(Rodal et al., 2008; Leal et al., 2005).

The traditional knowledge of medicinal plants used by indigenous populations of
rural areas of Bahia has not received sufficient attention thus far, although,
ethnobotanical studies from northeastern Brazil have recently been published (Almeida
et al., 2006; Albuquerque et al., 2007; Ferreira Junior et al., 2012; Cruz et al., 2014;
Lozano et al., 2014).

Vitoria da Conquista, Bahia was formerly (in the 18" century) inhabited by the
Indian tribes of the Mongoids (subgroup Camacas), Ymborés (or Aimorés) and to a
lesser extent the Pataxo6s. Their villages were scattered over a wide range known as the
Sertdo da Ressaca. Today, the original vegetation cover of Vitdria da Conquista does
not exceed 10% and consists of the Caatinga and Atlantic Forest biomes (Santos et al.,
2008). This vegetation type is of fundamental importance for maintaining the quality of
regional watersheds, such as the Rio Mole, Rio Pardo and Rio Caculé rivers that benefit
a large population of southwestern Bahia (IBGE, 2014). The rural communities that are
mainly composed of miscegenated Brazilian natives (indigenous communities) own
diverse knowledge about plants and caring for the environment. Thus, research into
these communities and how they address plants is needed so that their descendants can
acquire their traditional knowledge (Cruz da Cunha and Albuquerque, 2006).

The use of medicinal plants has grown considerably in the second half of the 20™
century across many parts of the world. In developing countries, including Northeastern
Brazil (Albuquerque et al., 2007), 65-80% of the population depends exclusively on
medicinal plants for the basic healthcare (Agra et al., 2007). Brazil is considered the
seventh largest market related to the use of basic healthcare, and between 2006 to 2010
this market grew by 14%. It is also estimate that by 2015, Brazil will be the sixth largest
market in this sector (Braun et al., 2012).

Important policies have been implemented in the last decade to encourage
research and development related to the use of medicinal plants and herbal remedies
that might be provided to the population safely and effectively in high quality forms to

prioritize the country's biodiversity (Christo et al., 2012). Considering the actual
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worldwide popular use of medicinal plants, the Sistema Unico de Satde (SUS, Brazilian
Health System) of the Brazilian Ministry of Health has introduced the National Policy
on Integrative and Complementary Practices and the National Policy on Medicinal
Plants in 2006 (Antonio et al., 2014; Braun et al., 2012) that list some of the indications
for the use of medicinal plants, such as Aloe vera L. (for the treatment of psoriasis and
burns), Salix alba L. (for backaches) and Rhamnus purshiana DC. (to treat
constipation). The increased prescription of medicinal plants via physicians of SUS has
not only increased the consumption of these plants in health care but has also helped to
educate the population about the possible dangers of their indiscriminate use. The
increases in the prescription of local herbal medicines by qualified professionals and
accurate information will help to prevent medical application of unsafe and ineffective
plants (Bruning et al., 2012; Christo et al., 2010).

Different tools have been applied to quantify ethnobotanical data in
complementary studies of plant usage in folk medicine. Thus, this collection of
quantitative data could support the conservation of certain plant species and knowledge
about their popular medical use primarily by informing the people about species with
several therapeutic indications (Silva et al., 2014). Some of these tools have been
successful in identifying the pharmacological potential of medicinal plants and thus
enabled their effective application in herbal medicine (Baptista et al., 2013).

The present study evaluated the ethnomedicinal knowledge of the people in the
community of Sdo Sebastido, Vitoria da Conquista, Bahia with ethnobotanical tools to
provide baseline information for future ethnopharmacological and phytochemical
studies.

2. Materials and Methods
2.1. Study area
The study area is located in the state of Bahia, and the survey was conducted in
the village of S&o Sebastido, which belongs to the city of Vitoria da Conquista (14° 47
S and 40° 39" W). Sao Sebastido is a small rural community of 2,730 inhabitants (1,325
men and 1,405 women, average monthly income of U$ 280) for whom the use of
medicinal plants might not only be a tradition but also an economic necessity. Indeed,

this area, as elsewhere in Brazil, still hosts many Brazilian native plants that are worth
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thorough study and protection (Albuquerque et al., 2009; Zank and Hanazaki, 2012).
Fig. 1 shows the detailed location of the study area.

2.2. Ethnobotanical survey

Data were collected from 2012 to 2014. The participants signed the Term of Free
and Clarified Assent (demanded by the National Health Council through the Ethics and
Research Committee, Resolution 196/96 of the CNS/MS). This study was approved by
the Committee of Ethics in Research with Human Beings (CEP) of the State University
of Southwestern Bahia (Universidade Estadual do Sudoeste da Bahia - UESB) (N°
0134.0.454.000.11).

Data from semi-structured questionnaires provided information about the
respondents’ profiles and knowledge about plants used in medicinal therapy, how that
knowledge was acquired, the plants frequently used by that community and their
common therapeutic indications. The cited regional plant species were collected,
identified and integrated into the collection of the herbarium at UESB, Vitdria da
Conquista (HUESBVC).

2.3 Data analysis

The citations for therapeutic purposes were classified according to the
International Statistical Classification of Diseases and Related Health Problems (ICD-
10) established by the World Health Organization (WHO, 2011). The informant
consensus factor (ICF) was calculated for each ailment category to identify the
agreement of the informants about the reported cures for each group of diseases
(Heinrich et al., 1998). The relative importance value (RI), which is a measure of the
diversity of the medicinal applications of a substance, was calculated for each medicinal
plant cited by the informants (Bennett and Prance, 2000). The highest possible RI value
(2.0) indicates species with the highest diversity of medicinal use. The scores were
calculated with the Fidelity Level (FL) (Friedman et al., 1986).

2.3.1 Informant consensus factor

The citations for therapeutic purposes were classified according to ICD-10
(International Statistical Classification of Diseases and Related Health Problems)
established by World Health Organization (WHO, 2011). The Informant Consensus
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Factor (ICF) in the different categories of diseases/disorders is calculated in order to test
the informant's knowledge on homogeneity. ICF values range from 0 to 1, values close
to 1 are considered high if there is a well-defined criterion in the community and/or
information is exchanged between informants. The ICF is calculated by the following
formula: ICF= nar-na/nar-1. The number of use citations in each category (nar) minus
the number of species used (na), divided by the number of use citations in each category
(nar) minus one (Heinrich et al., 1998).

2.3.2 Relative importance

The relative importance (RI) index was calculated according to Bennett and
Prance, 2000, to verify their cultural importance (Almeida et al., 2006). Briefly, they
calculated the RI for each introduced medicinal species based on the normalized number
of pharmacological properties attributed to it and the normalized number of body
systems (BS) it affects (e.g., genitourinary, gastrointestinal) and they considered the RI,
as a measure of versatility, to be more precise than other modes of characterizing a
plant's value.

The highest possible RI value (2.0) indicates the species with the highest diversity
of medicinal use and was obtained by the following formula: Rl = NBS + NP. Where
NBS is the number of body systems treated by a particular species (NBS.S) divided by
the total number of body systems treated by the most versatile species (NBS.VS); and
NP is the number of attributed properties of a particular species (NP.S) divided by the
total number of properties attributed to the most versatile species (NP.VS).

2.3.3Fidelity Level

Scores were calculated as Fidelity Level [FL] (Friedman et al., 1986), values of
medicinal plants cited by three or more informants. FL= (Ip/lu x100), where Ip is the
number of informants who independently indicated the use of a species for the same
major ailment and lu the total number of informants who mentioned the plant for any
major ailment. Values of this calculation have been used as an indicator for
bioprospecting, that is, to the selection of plants to be studied as a priority, as data from
informants about the medicinal use of a particular plant, with high fidelity of use, can
make it a candidate for pharmacological studies in the mentioned categories
(Cakilcioglu et al., 2011).
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3. Results and Discussion
3.1 Socio-demographic information

Eighty-four (84) community residents (16.7% men and 83.3% women between
the ages of 18 and 80 years, half of whom declaring themselves "housewives")
representing 84 families of whom 96% used medicinal plants to treat different diseases
were interviewed. All visited houses were small and simple houses, the majority having
a garden, relatimente great. Regarding the level of schooling, 10.8% were illiterate,
63.1% had not completed elementary school, 11.8% had not completed secondary

school, and 14.3% had completed secondary school.

3.2 Acquisition, parts used and mode of preparation of the medicinal plants

Table 1 details 46 medicinal plants belonging to 30 families. This survey
revealed that approximately 80% of the species with medicinal properties were
cultivated in orchards or gardens in the backyards of houses; 15% were considered wild
and extracted from the surrounding environments, and 5% of the plants were bought at
popular markets or drugstores, which demonstrates the importance of cultivation as the
main source of medicinal plants. Several authors of similar ethnopharmacological
studies have also reported that the majority of respondents acquire plants that are grown
in their own backyard cultivars (Zank and Hanazaki, 2012; Baptista et al., 2013).

The leaves (78.2%) were the plant part most frequently used for the treatment of
diseases, followed by the roots (8.2%) and the seeds (6.4%) (Fig. 2). These results
corroborate with those of other ethnobotanical studies (Afolayan et al., 2014). In many
parts of Brazil, the use of teas is a common practice. The main methods of preparation
of the plants cited were decoction (69.3%), boiling the plant material in water and
infusion (21.2%), which is worrying because infusion was used to prepare all of the
tender parts of medicinal plants, such as leaves, buttons and flowers, that are rich in
volatile components, delicate aromas and active principles that are degraded by the

actions of water and heat (Oliveira et al., 2010).

3.3 Ailments treated by medicinal plants

The respondents were asked to associate each medicinal plant with its possible

health care indications according to the WHO (Zank and Hanazaki, 2012; Bieski et al.,
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2012). The highest number of citations (106) was for the digestive system, and the
highest ICF values were obtained for nervous problems (0.85) and digestive system
(0.84). The values for nine common disease categories are given in Table 2.

The most cited were the categories related to the digestive system
(32.8%) followed by respiratory diseases (17%), general symptoms/signs of
inflammation (14.5%), the nervous system (13.3%) and the circulatory system (12.6%).
Similar results have previously been reported in other studies (Baptista et al., 2013;
Brito and Senna-valle, 2012; Zank and Hanazaki, 2012; El-Darier and EI-Mogaspi,
2009), which indicate that the residents of Sdo Sebastido use medicinal plants as the

first line of treatment for most common diseases.

3.4 Use and Efficacy of the medicinal plants

Species with high RI values (>1) are used to treat a variety of diseases and are
therefore considered important to a community (Bennett and Prance, 2000). Lippia alba
had a RI of 2 was the most versatile species in terms of its use and was indicated as a
cure for up to 6 body systems. Lippia alba was followed by Cymbopogon citratus and
Foeniculum vulgare (Table 3). All of the plants with RIs >1 based on this methodology
were assumed to be important when they were the most versatile. The measures of folk
knowledge and their interpretations must be carefully made (Almeida et al., 2006). The
data indicated that some plants had more diversified medicinal uses or applications than
others (Hassan-Abdallah et al., 2013). Among all of the plants, Lippia alba, which had
an RI of 2, was the most versatile species in terms of its use (Table 3) and has often
been reported in ethnobotanical studies (Garcia et al., 2010) to have pharmacological
uses, for example, a vasorelaxant effect (Maynard et al., 2011), action as a tranquilizer
(Hatano et al., 2012) an effect in the prevention of gastric ulceration (Pascual et al.,
2001).

However, when the objective is the search for new plant-derived drugs, the
concordance of the answers regarding the medicinal use of a particular plant is
extremely important. Plants that are indicated for many different applications are less
credible than those with higher fidelities of use (Brito and Senna-valle, 2012). Plants
with relatively high levels of concordance, i.e., those for which multiple informants
agree on their therapeutic value, have an implied real efficacy in disease treatment
(Friedman et al., 1986).
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To identify the therapeutically potent plants for chemical screening, the FL
values of 16 medicinal plants (Table 4) were cited by three or more informants. Two
plants, Spondias purpurea and Bauhinia forficata, with the with the highest (100%) FL
values for hypertension and diabetes, respectively were obtained. The species with the
highest FL values are considered more promising candidate plants for further
pharmacological investigations and deserve priority attention (Hassan-Abdallah et al.,
2013).

Most of the plants mentioned in the study, for example, Bauhinia forficata,
Punica granatum, Matricaria chamomilla and Stryphnodendron adstringens, exhibited
high FLs as expected because the literature contains numerous ethnopharmacological
studies related to these plants (Table 5).

However, the mentioned plants with high FLs, Spondias purpurea and
Amburana cearensis, have been suggested for further study. Spondias purpurea was
cited for only one treatment (hypertension, 100%). This plant is exotic (i.e., not
originally native to Brazil), although it is widely used in northeastern Brazil. Amburana
cearensis (indigestion, 55.5%) is native to Brazil, and some studies have been published
about its use as a therapeutic. Furthermore, Amburana cearensis has been reported on in
other ethnobotanical studies (Agra et al., 2007; Bieski et al., 2012). Therefore, these
species are promising candidates for pharmacological studies.

3.5 Comparison of outstanding medicinal plants with the other studies in

the literature

A comparison of the pharmacological literature (Table 5) published in different
countries with the present ethnobotanical data revealed that many of the plants have
previously been reported to have activities against specific diseases. Examples include
Bauhinia forficata, which is used to treat diabetes, and Allium sativum, which is used to
treat hypertension problems. Such observations hint at the fidelity of the reports by the
residents of S8o Sebastido and confirm that this knowledge has been preserved in other
communities. Other medicinal plants are used differently when compared to other
traditional practices, for example Amburana cearensis is used against indigestion, but it
has also been mentioned in other studies for its antibacterial activity and for the
treatment of treat rheumatism, colds, and sinusitis (Farias et al., 2013), and as anti-

inflammatory (Lopes et al., 2013) (Table 5). There is also a species used in this study,
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Spondias purpurea, which has not been mentioned in the literature for its medicinal
uses.

Comparison of this study to other ethnobotanical studies of traditional medicinal
plants in Northeastern Brazil revealed that, despite using in other areas of study in
different proportions and different methods of research, considerable similarities existed
with respect to the categories of cited diseases (e.g., problems of the respiratory system,
digestive system, and circulatory system) (Almeida et al., 2006; Albuquerque et al.,
2007). According to this study, Amburana cearensis and Bauhinia sp. are the medicinal
plants in Northeastern Brazil that are most commonly cited in ethnobotanical surveys
(Albuquerque et al., 2007; Ferreira Junior et al., 2012; Agra et al., 2007; Albuquerque et
al., 2009; Silva et al., 2014).

4. Conclusions

Ethnobotanical studies of rural areas in Bahia, Brazil are rare and, when available,
have been published in local reports, Brazilian journals or as parts of governmental
technical reports that are mainly available in Portuguese. These factors might contribute
to the perpetuation of local knowledge far from the light of scientific knowledge.
Additionally, studies similar to this one should be performed in Bahia due to its cultural
and biological diversity and because it is the biggest state in northeastern Brazil.

The results presented here indicated that medicinal plants are commonly used by
the rural population of S&o Sebastido. A total of 46 species were documented, and the
main indications for medicinal plant use were treatments for the digestive system,
circulatory system, respiratory diseases and general symptoms/signs of inflammation.
These findings indicate that the knowledge of the use of medicinal plants in this region
has been preserved because 80% of the species with medicinal properties were
cultivated in the households of the population.

Regarding future studies, it is suggested that plants with high FLs deserve
attention in pharmacological studies, phytochemical, toxicological and clinical trials so
that they might be included in the National Program of Medicinal Plants and
Phytotherapics of the Brazilian Sistema Unico de Saude and be safely prescribed by
regional health teams because there are still few plants that are listed in this program.

Thus, the present work aimed to contribute to the long-term improvement of health care
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in the regions of study, the preservation of local knowledge, and the search for the

pharmacological principles of the plants.
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Fig. 1. Location of the study area in the village of Sdo Sebastido, Vitdria da Conquista,
Bahia, Brazil.
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Table 1

List of traditional medicinal plants investigated in this study with their related information.

Voucher Scientific name Family Vernacular name* Part plant Preparation
indicated
6453 Dysphania ambrosioides (L.) Amaranthaceae Mastruz ['maftcujf] Root, leaves  Juice, infusion, decoction,
Mosyakin & Clemants maceration (cutaneous)
8010 Allium sativum L Amaryllidaceae Alho ['afu] Bulb Decoction, juice, infusion
6452 Spondias purpurea L. Anacardiaceae Seriguela ['seRiguela] Leaves Decoction
6377 Foeniculum vulgare Mill. Apiaceae Erva doce ['eRva'dosi] Leaves, seed  Infusion, decoction
8008 Lepidium virginicum L. Brassicaceae Agrido [agri'a™w] Leaves Syrup
8007 Ananas comosus (L.) Merr. Bromeliaceae Abacaxi [abaka'[i] Fruit Decoction
8018 Matricaria chamomilla L. Compositae Camomila [kamo'mila] Flower Infusion
7994 Bidens pilosa L. Compositae Carrapicho de agulha Root Infusion, decoction
['kaRapi'fo] [d3i] [a'guAa]
8012 Solidago microglossa DC.? Compositae Arnica [aR'nika] Leaves Infusion
7999 Baccharis trimera (Less.) DC. Compositae Carqueja [kaRke'3a] Leaves Decoction
8019 Costus sp. Costaceae Cana d’agua ['kana] [d'agua] Leaves Decoction
8040 Cucumis sativus L. Cucurbitaceae Pepino [pe'pinu] Fruit Juice
7989 Sechium edule (Jacq.) Sw. Cucurbitaceae Chuchu ['fufu] Leaves Decoction
8030 Eleocharis sp. Cyperaceae Junga ['3u’ka] Root Decoction
8037 Aleurites moluccanus (L.) Willd Euphorbiaceae Nogueira [no'gejra] Seed Maceration
8045 ** Lamiaceae Tioioio ['t/juioi'o] Leaves Decoction
6459 Plectranthus barbatus Andrews Lamiaceae Boldo ['boldo] Leaves Infusion, decoction, juice
8002 Mentha spicata L. Lamiaceae Hortelazinho [oRte'la"zipo]  Leaves Syrup, infusion, decoction
8028 Plectranthus amboinicus (Lour.) Lamiaceae Horteld grosso [oRte'lo”] Stem, leaves, Syrup, decoction
Spreng. ['grosu] root
8005 Ocimum basilicum L. Lamiaceae Alfavaca ['awfa'vaka] Leaves Syrup, infusion
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8009 Rosmarinus officinalis L. Lamiaceae Alecrim [ale'cr]”] Leaves Decoction, syrup

8041 Mentha sp. Lamiaceae Poejo ['poe30] Leaves Infusion

8006 Persea americana Mill. Lauraceae Abacate [aba'kat/i] Leaves Juice

8043 Senna sp. Leguminosae Sene ['seni] Leaves Infusion

8014 Stryphnodendron adstringens Leguminosae Barbatiméo ['baRbat/i'ma™w] Root, leaves, Infusion, decoction
(Mart.) Coville bark

8046 Amburana cearensis (Allemao) Leguminosae Umburana macho Seed, bark Infusion, decoction
A.C.Sm ['v"'bu'Rana] ['mafu]

8038 Bauhinia forficata Link Leguminosae Pata de vaca ['pata] [d3i] Leaves Infusion, decoction

['vaka]

6460 Punica granatum L. Lythraceae Roma [Ro'ma"] Leaves Infusion, decoction

6461 Malpighia emarginata DC. Malpighiaceae Acerola [ase'rola] Leaves Juice

8022 Dorstenia sp. Moraceae Contra-erva ['ko"tra] ['eRva]  Root Decoction

8036 Myristica fragrans Houtt Myristicaceae NG6z-moscada Seed, fruit Juice, decoction

[nojdmo?'kada]

7996 Eugenia uniflora L. Myrtaceae Pitanga [pi'ta”ga] Leaves Decoction

8024 Eucalyptus sp. Myrtaceae Eucalipto [ewka'liptu] Leaves Infusion, decoction

8021 Averrhoa carambola L. Oxalidaceae Carambola [karam'bola] Leaves Infusion

8033 Passiflora edulis Sims Passifloraceae Maracuja [maraku'3a] Leaves Infusion, decoction

8042 Phyllanthus heteradenius Mll. Phyllanthaceae Quebra-pedra ['kebra'pedra] ~ Root, stem, Decoction
Arg. leaves

8044 Plantago major L. Plantaginaceae Transagem ['trasa3ej] Leaves, root  Infusion, decoction

6384 Cymbopogon citratus (DC.) Stapf.  Poaceae Capim santo [ka'p/"] ['sa”tu]  Leaves, root Infusion, decoction,

inhalation, juice

8029 Genipa americana L. Rubiaceae Genipapo ['3eni'papu] Fruit Juice

8032 Citrus limon (L.) Osbeck Rutaceae Lim&o [li'ma w] Leaves, fruit  Decoction, juice

8031 Citrus sinensis (L.) Osbeck Rutaceae Laranja [la'ra”3a] Leaves Decoction
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8013 Ruta graveolens L Rutaceae Arruda [a'Ruda] Leaves Maceration

8017 Solanum melongena L Solanaceae Berinjela [ber"'%ela] Fruit Juice

7995 Lippia alba (Mill.) N.E. Brown \erbenaceae Erva-cidreira [eRvasi'drejra] ~ Leaves, seed, Infusion, decoction
root

8016 Aloe vera L.Burm.f. Xanthorrhoeaceae Babosa [ba'boza] Leaves Scraping, topic contact

8026 Zingiber officinale Roscoe Zingiberaceae Gengibre [4e™3ibri] Root Decoction

*\ernacular name: Plant name in Brazil, within bracket pronunciation of plant name in Portuguese, Gran diccionario espafiol-portugués portugués-espanhol © 2001; ** not
identified.
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Table 2

Informant consensus factor (ICF) by category of disease (the ICF is the
number of use citations in each category minus the number of species

used divided by the number of use citations in each category minus

one).

Category Species Citations ICF
Nervous system 7 43 0.85
Digestive system 17 106 0.84
Respiratory diseases 17 55 0.70
Circulatory system diseases 13 41 0.70
General symptoms/signs® 17 47 0.65
Endocrine disorders 4 8 0.57
Genitourinary diseases 10 14 0.30
Skin ailments 3 5 0.5
Neoplasias 1 1 0
Infectious diseases 1 1 0
Diseases of the musculoskeletal system 1 1 0
Diseases of the ear 1 1 0

#symptoms and signs such as stomachache, inflammation, infection, fever, headache,

malaise.
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Table 3

Relative importance (RI) values of the medicinal plants used against specific ailments. (RI=NP+NCS, where NP is obtained by dividing the
number of properties (reported specific ailments) attributed to a species divided by the total number of properties attributed to the most versatile
species (the species with the highest number of properties). NBS is the number of body systems (ailment categories) treated by a given species
divided by the total number of body systems treated by the most versatile species). Medicinal plant species used by community residents of

Vitoria da Conquista were recorded three or more times.
Relative

Species . Origin* Categories
importance

Lippia alba 2.0 native  Diseases of the nervous system, genitourinary system, circulatory system, diseases,
respiratory system, symptoms and signs involving the digestive system and the
abdomen, general signs and symptoms

Cymbopogon citratus 1.87 exotic  Diseases related to the respiratory system, circulatory and nervous, symptoms and signs
involving the digestive system and the abdomen, diseases of the genitourinary system,
general signs and symptoms

Foeniculum vulgare 1.43 exotic  Diseases, symptoms and signs involving the digestive system and abdomen, diseases of
the nervous system, diseases of the circulatory system, categories general signs and
symptoms, diseases of the genitourinary system

Aloe vera 0.59 exotic  Neoplasias, diseases of the skin, symptoms and signs involving the digestive system and
the abdomen, categories general signs and symptoms

Mentha spicata 0.83 exotic  Diseases digestive system and abdomen, diseases respiratory system, diseases of the
genitourinary system

Dysphania 0.80 native  Diseases, symptoms and signs involving the digestive system and abdomen, diseases

ambrosioides related to the respiratory system, general symptoms and signs, diseases of the skin

Myristica fragrans 0.59 native  Symptoms and signs involving the digestive system and the abdomen, general signs and
symptoms, diseases of the circulatory system

Punica granatum 0.57 exotic  Categories respiratory, digestive and genitourinary systems

Passiflora edulis 0.54 native  Categories nervous system, circulatory, endocrine, nutritional and metabolic diseases

Amburana cearensis 0.51 native  Diseases digestive system and abdomen, general signs and symptoms

Plectranthus 0.45 exotic  Diseases digestive system and abdomen, general signs and symptoms
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barbatus

Plectranthus 0.43 exotic  Diseases respiratory system, infectious diseases

amboinicus

Allium sativum 0.39 exotic  Respiratory diseases, diseases of the circulatory system
Stryphnodendron 0.37 native  Categories general signs and symptoms, genitourinary, and skin diseases
adstringens

Citrus limon 0.37 exotic  Respiratory diseases, diseases of the circulatory system

Bauhinia forficata 0.24 native  Diseases of the circulatory system, endocrine, nutritional and metabolic diseases
Matricaria 0.19 exotic  Diseases of the nervous system

chamomilla

Ocimum basilicum 0.19 exotic  Respiratory diseases, diseases of the circulatory system

Spondias purpurea 0.18 exotic  Diseases of the circulatory system

* All plants not originally native to Brazil were considered exotic.
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Table 4

FL values of the medicinal plants cited by three or more
informants. FL= (Ip/lu x100), where Ip is the number of
informants who independently indicated the use of a
species for the same major ailment, and lu the total
number of informants who mentioned the plant for any
major ailment.

Scientific names Category Ip lu FL (%)
Spondias purpurea Hypertension 6 6 100
Bauhinia forficata Diabetes 5 5 100
Punica granatum Sorethroat 3 4 75.0
Matricaria chamomilla Tranquilizer 2 3 66.6
Stryphnodendron adstringens Inflammation 2 3  66.6
Foeniculum vulgare Flatulence 20 34 58.8
Mentha spicata Influenza 10 17 58.8
Amburana cearensis Indigestion 5 9 555
Dysphania ambrosioides Inflammation 5 9 55.5
Myristica fragrans Headache 2 4 500
Allium sativum Hypertension 2 4  50.0
Aloe vera Skin diseases 2 4 50.0
Plectranthus amboinicus Influenza 3 6 500
Plectranthus barbatus Indigestion 3 7 428
Lippia alba Flatulence 19 57 333
Cymbopogon citratus Hypertension 17 54 314




Table 5

Comparison of the uses of medicinal plants recorded with information gathered from the literature.

Scientific name

Ailments recorded in the
present study

Main use in the
present study

Some medicines uses reported in the literature

Allium sativum

Influenza and hypertension

Hypertension

Antifungal, antibacterial, antitumor, anti-inflammatory, antithrombotic
(Lanzotti, 2006), anti-hypertensive (Corzo-Martinez et al., 2007), attenuates
left ventricular diastolic dysfunction and fibrosis without significantly
decreasing systolic blood pressure in hypertensive rats (Hara et al., 2013)

Aloe vera

Hair loss, stomachache,
skin inflammation, cancer,
ulcer

Skin diseases

Lowering LDL, increasing HDL, decreasing blood glucose level, treating
genital herpes and psoriasis (Ahlawat and Khatkar, 2011), positive effect on
body mass, caecum and tibial bones in the short term (Beyaa et al., 2012),
anti-inflammatory activity (Lee et al., 2013)

Amburana cearensis Headache, stomach Indigestion Used to treat rheumatism, cold, and sinusitis (Farias et al., 2013), anti-
problems, ulcer, intestinal inflammatory (Lopes et al., 2013), antibacterial activity (Figueredo et al.,
Infection 2013; Sa et al., 2014)

Bauhinia forficata Diabetes Diabetes Antidiabetic activity (Pepato et al., 2002), hypoglycemic activity (Menezes et

al., 2007), antioxidant activity, beneficial in the prevention of diabetes
complications associated with oxidative stress (Khalil et al., 2008)

Cymbopogon citratus

Hypertension, tranquilizer,
cramps, stomach problems,
influenza, headaches

Hypertension

Cardioprotective potential primarily mainly due to its antioxidant activity
(Gayathri et al., 2011), antispasmodic, hypotensive, anticonvulsant, analgesic,
antiemetic, antitussive, antirheumatic, antiseptic and treatment for nervous
and gastrointestinal disorders and fevers (Shah et al., 2011), antioxidant
activity, antidiabetic activity (Mirghani et al., 2012), anti-hypertensive
(Olorunnisola et al., 2014)

Dysphania Inflammation, toothache, Inflammation Antitumor effect (Nascimento et al., 2006), anti-inflammatory activity

ambrosioides scarring, ulceration, (Ibironke and Ajiboye, 2007), antifungal activity (Sousa et al., 2012),
infection amoebicidal activity (Avila-Blanco et al., 2014)

Foeniculum vulgare Intestinal problems, Flatulence Colic in breastfed infant (Savino et al., 2005), antimicrobial properties (Kaur

hypertension, urinary
infection

and Arora, 2010), was confirmed in review the used in many parts of the
world for the treatment of a number of diseases, for example, abdominal
pains, antiemetic, colic in children, constipation, depurative, diarrhea,
flatulence and irritable colon (Badgujar et al., 2014)
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Lippia alba Stomach and intestinal Tranquilizer Sedative, anxiolytic activities (Hennebelle et al., 2008), antibacterial,
problems, influenza, antifungal (Ara et al., 2009), vasorelaxant effect was evaluated in vitro in rat
tranquilizer, insomnia, superior mesenteric artery rings (Maynard et al., 2011)
hypertension, fever
Matricaria chamomilla Tranquilizer and insomnia  Tranquilizer Decreased stress in bovines, associated with inhibition of cortisol production
and calming and anxiolytic effects (Reis et al., 2006), sleep aid, sedation
(Srivastava et al., 2010), induce recovery from a polycystic ovary syndrome-
induced state in rats but also increase dominant follicles, better endometrial
tissue arrangements can be regarded as another therapeutic effect (Zangeneh
et al., 2010), protective effects on paraquat-induced damage via oxidative
stress in rat lung (Ranjbar et al., 2014)
Mentha spicata Stomach and intestinal Influenza Effective inhibitor of LPS-induced inflammation (Pearson et al., 2010),
problems, influenza, antioxidant effects (Arumugam and Ramesh, 2011), effective for antiemetic
coughs, inflammations treatment (Tayarani-Najaran et al., 2013)
Myristica Hypertension, headache, Headache Extracts of nutmeg showed a good antidiarrheal effect, with a significant
fragrans stomach problems sedative property (Grover et al., 2002); Peptic ulcer (Jan et al., 2004),
antibacterial agent (Chunga et al., 2006)
Plectranthus Influenza, cough, worms Influenza The aqueous extract has the analgesic and anti-inflammatory abilities (Chiu et
amboinicus al., 2012; Ravikumar et al., 2014), for diabetes, which may be due to the
presence of flavonoids (Koti et al., 2011), exhibited antioxidant, diuretic, anti-
inflammatory, cytotoxic and antimicrobial activities (El-hawary et al., 2012),
effectiveness against methicillin-resistant Staphylococcus aureus skin
abscesses (de Oliveira et al., 2013), treatment of rheumatoid arthritis (Chang
et al., 2010)
Plectranthus barbatus Stomach problems Indigestion The plant is also used to treat gastritis and intestinal spasms (Camara et al.,

(indigestion, nausea,
vomiting, stomach pain,
hangover)

2003), stomach pain, nausea, vomiting and is used as purgatives, carminatives
and as anthelmintic (Lukhoba et al., 2006), antioxidant activity (Maioli et al.,
2010)

Punica granatum

Sore throat, stomach

problems, uterine problems

Sore throat

Wound healing activity (Murthy et al., 2004), anti-inflammatory effects
(Lansky and Newman, 2007),

might be used as an antibacterial agent in controlling oral infections
(Abdollahzadeh et al., 2011)
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Spondias
purpurea

Hypertension

Hypertension

Antimicrobial activities (Miranda-Cruz et al., 2012), antioxidant activity
(Gregoris et al., 2013)

Stryphnodendron
adstringens

Inflammation and healing

Inflammation

Anti-inflammatory activity (Lima et al., 1998), antibacterial activity (Audi et
al., 2004, Costa et al., 2010), antifungal activity (Ishida et al., 2009), reducing
bacterial (Cavalcante et al., 2014), tyrosinase inhibitory activity (Souza et al.,
2012),in the treatment of leucorrhea, gonorrhea, gastritis, diarrhea, bleeding,
and wound healing (Costa et al., 2013)
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Resumo

Esta reviséo relata informacgdes sobre a planta Spondias purpurea L. (Anacardiaceae),
descrevendo o uso medicinal, perfil fitoquimico e suas atividades biologicas publicadas.
Foi realizada revisdo bibliogréfica constando de artigos com o nome cientifico da
planta, publicados nas bases de dados Pubmed, Science Direct, Web of Science,
SciFinder, Google Académico e periddicos Capes e uma busca de anterioridade de
patentes, utilizando os bancos de dados European Patente Office, World Intellectual
Property Organization, United States Patent and Trademark Office, Spacenet e Instituto
Nacional de Propriedade Intelectual. Os resultados mostram que S. purpurea tem sido
tradicionalmente usada para tratar varias doencas, como problemas gastricos, diabetes e
colesterol. Estudos fitoquimicos da fruta e casca desta planta tém mostrado que sédo
ricos em compostos fenolicos, acidos organicos e compostos volateis. No entanto, ha
pouca informacdo fitoquimica referente as folhas e outras estruturas desta planta. Os
estudos sobre as atividades bioldgicas da planta sdo principalmente de extratos brutos,
com o0s seguintes efeitos terapéuticos: atividades antimicrobianas, antifangicos,
antioxidantes e antitlcerogénico. Nas buscas de dados referentes a producdo patente,
poucas patentes relacionadas com essa planta foram encontradas. Sugere-se que mais
estudos de identificacdo dos compostos bioativos, atividades bioldgicas e citotoxicidade
sejam realizados, para explorar o potencial de S. purpurea como fonte de agentes

terapéuticos.

Palavras-chave: Etnobotanica, etnofarmacologia, fitoquimica, Spondias purpurea.

Abstract

This review reports information about the plant S. purpurea L. (Anacardiaceae),
describing its medicinal use, phytochemical profile and published biological activities.
A literature review was conducted consisting in articles containing the scientific name
of the plant, published in the databases PubMed, Science Direct, Web of Science,
SciFinder, Google Scholar and Capes journals and a search for prior patents using the
databases European Patente Office, World Intellectual Property Organization, United
States Patent and Trademark Office, Spacenet and Instituto Nacional de Propriedade
Intelectual. The results show that S. purpurea has traditionally been used to treat various

diseases such as gastric disorders, diabetes and cholesterol. Phytochemical studies of the

64



fruit and bark of the plant have shown that it is rich in organic acids, phenolic and
volatile compounds. However, there is little phytochemical information concerning the
leaves and other structures of this plant. Studies on the biological activities of the plant
are mainly on crude extracts with the following therapeutic effects: antimicrobial,
antifungal, antioxidant and anti-ulcer activities. In the searches for patent data, one
found few patents related to Spondias purpurea. It is suggested that further studies are
carried out to identify the bioactive compounds, biological activities and cytotoxicity, in

order to explore the potential of S. purpurea as a source of therapeutic agents.

Keywords: Ethnobotany, Ethnopharmacology, Phytochemistry, Spondias purpurea.

Introduction

The genus Spondias (Anacardiaceae) comprises agricultural plants, including the
fruit seriguela (Spondias purpurea), caja (S. mombim L.), umbu (S. tuberosa Arruda)
and caja-manga (S. cytherea Sonn). In several regions of Brazil, species of Spondias are
used for medicinal purposes, furthermore, has economic importance, since it is used for
production of fruits, juices, jams, ice cream and alcoholic beverages (Silva et al., 2014),
besides these species has been reported for a significant number of essential oils (Lemos
etal., 1995).

Spondias purpurea is distributed plant in various parts of the world, such as
Mexico, Central America and widely found in Northeast Brazil (Ceva-antunes et al.,
2006) and frequently cited in ethnobotanical surveys (Freitas et al., 2012; Barboza da
Siva et al., 2012). Therefore, a thorough understanding of the possible pharmacological
effects of S. purpurea is needed. This review focuses on the botany, ethnomedicinal

uses, phytochemistry, pharmacology and toxicology of S. purpurea.

Methodology
An extensive bibliographic search was undertaken to identify works on these

medicinal plants published in journals and data banks during the period between 1979
and 2014. Were consulted published monographs, theses, proceedings of scientific
congresses, websites and technical research publications. Database searches were
performed through the internet using Pubmed, Science Direct, Web of Science,
SciFinder, Google Scholar and Capes journals. Keywords used in the search were:

Spondias; Spondias purpurea; seriguela and Anacardiaceae.
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One also investigated the technological forecasting using the databases European
Patent Office, World Intellectual Property Organization, United States Patent and
Trademark Office, National Institute of Intellectual Property (INPI) and Spacenet. The

keywords used in the search were: Spondias, Spondias purpurea and seriguela.

1. Plant Botany

1.1 Occurrence and Distribution

The plant S. purpurea belongs to the genus Spondias, of the family
Anacardiaceae, which comprises more than 70 genera and over 600 species, which are
mainly trees and shrubs growing in tropical, subtropical and temperate zones (Engels et
al., 2012). There are at least 180 common names for the species S. purpurea (Miller and
Schaal, 2005; Bicas et al., 2011) among these seriguela (Augusto et al., 2000; Ceva-
antunes et al., 2006), red mombin, purple mombin, ciruela, Spanish plum, jocote,
ciruela mexicana and hog plum (Miller & Schaal, 2005).

Spondias purpurea is a plant native to the tropical semi-arid forests of
Mesoamerica originated in Mexico and Central America where wild populations are
still found (Bicas et al., 2011; Miller and Schaal, 2005). Some cultivars are also grown
in Florida (Macia & Barfod, 2000), India and South America (Augusto et al., 2000). In
Brazil it is found in the Northeast, Minas Gerais, Rio de Janeiro, Mato Grosso, Mato
Grosso do Sul, Sdo Paulo and Espirito Santo (Ceva-antunes et al., 2006; Omena et al.,
2012).

1.2 Botanical description

S. purpurea may be considered a fast growing plant, even though it grows on
rocky slopes in shallow, infertile soils (Pimenta-Barrios & Ramirez-Hernandez, 2003).
S. purpurea is deciduous, polygamous-dioecious, with compound intermarginal
imparipinnated leaves with a sheath. The flowers are small with varied colors (greenish
white, pink, purple or deep red), arranged in short racemes (Ruenes-morales et al.,
2010) (Fig.1).

The small trees (3-10 m) (Fig. 2a) produce oval, smooth and shiny fruits that
ripen throughout the year, depending on the variety, and vary widely in color from
green to yellow, orange, red and violet (Fig. 2b) (Popenoe, 1979). In the period of
maturation, the stage of the beginning of yellow pigment seems to be the one with the

best values for the parameters related to mass, volume, length and diameter of the fruit.
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However, the best time to harvest has proved to be the predominant red coloration
stage, which is when it reaches the high levels of vitamins (Freire et al., 2011; Martins
et al., 2003a; Martins et al., 2003b). The main botanical variety of seriguela (red
mombin) is produced from September to October. However, other botanical varieties of
Spondias purpurea are harvested during the dry season (February—May) and the
beginning of the wet season (June—July) (Leon and Shaw, 1990; Bautista-Bafios et al.,
2000).

The kernels of the fruit of S. purpurea, mostly, are sterile, causing the plant to
propagate asexually by budding, layering, tissue culture, cuttings and grafting, the last
two being the most commonly used for gender (Sousa et al., 2010; Lima et al., 2002).
Although S. purpurea has adapted well to the region of South America, some

phytopathological problems affect the fruit quality (Freire, 2001).

2. Economic importance

S. purpurea has economic importance, with the production of fruits, juices, jams,
ice cream and alcoholic beverages (Koziol & Macia, 1998). In temperate countries, the
genus Spondias is one of the most important genera because they are tropical fruit trees
for domestication and exploited for their commercial value (Lima et al., 2002).

Furthermore, the fruit of this plant represents an alternative crop that can be used
to diversify the horticultural production, increase productivity in regions with low-
fertility soils, and form part of strategies seeking to aid the recovery of poor, shallow
soils. Therefore, more studies on physiology and technology with this plant should be
done to achieve better commercial traits, such as size, shape, color, yield and nutritional
value (Maldonado-Astudillo et al., 2014).

Todisco et al. (2014) evaluated the quality and stability of S. purpurea
components for a period of 120 days of storage; it was possible to verify that the
product could have sufficient stability to be marketed.

3. Traditional uses

Spondias purpurea has been in continuous use for different purposes, such as
nutritional, medicinal and agricultural ones. In Mexican communities, people usually
use the plant in the form of infusion of fresh leaves, taken as a remedy for stomach and

flatulence (Alfaro, 1984). Decoction of the leaves and bark is used for anemia, diarrhea,
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dysentery and skin infections (Caceres et al., 1990; Zamora-Martinez and de Pascual
Pola, 1992; Céceres et al., 1993).

In Brazil, S. purpurea has been mainly used against symptoms of stomachache
and diarrhea; however, there have also been reports of its use for diabetes and lowering
cholesterol. Most uses occur in the form of tea using the leaves of the plant (Oliveira et
al., 2010; Carniello et al., 2010; Nascimento and Conceicdo, 2011; Freitas et al., 2012;
Barboza da Siva et al., 2012).

4. Phytochemistry

From a phytochemical point of view, members of the Anacardiaceae family are
rich in secondary plant metabolites, in particular phenolic compounds, with interesting
biological activities (Bicas et al., 2011; Engels et al., 2012). Phytochemical studies on
the fruit, gum and peel of Spondias purpurea were found, with components such as
polysaccharide, volatile components, terpens, flavonoids, whereas few phytochemical
studies of the leaves were found. Most chemical studies described in Table 1
characterized the components by HPLC (High Performance/Pressure Liquid
Chromatography) and GC (Gas chromatography), and few studies were conducted on
the isolation and identification of the plant components.

5. Pharmacological activities

5.1 Antimicrobial activities

The plant S. purpurea was tested in vitro and in vivo for activity against bacteria
and fungi using bark, fruit and leaf. Miranda-Cruz et al. (2012) considered S. purpurea
as a promising antimicrobial source in its ethanol extract. In addition, one showed S.
purpurea antifungal activities suggesting that future work include the isolation of the
active components of these extracts (Bautista-Bafios et al., 2000; Bautista-Bafios et al.,
2002; Pizana et al., 2010) (Table 2).

5.2 Antiprotozoal activity

S. purpurea showed no activity against protozoa Leishmania donovani,
Plasmodium falciparum, Trypanosoma brucei rhodesiense and Trypanosoma cruzi
(Gachet et al., 2010) (Table 2).

5.3 Larvicidal activity
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Studies by Lima et al. (2011) showed larvicidal activity (Aedes aegypti) of
essential oil of S. purpurea.

5.4 Antiulcerogenic activity

One showed that the ethanol extract of S. purpurea reduced ulcerations at all
concentrations administered and promoted no change in volume or gastric pH,
suggesting that the extract of S. purpurea may constitute a potential target for use in

antiulcer therapy (Dantas, 2012).

5.5 Antioxidant activity

Spondias purpurea L. indicated the presence of antioxidants (Engels et al.,
2012). Their study shows the profile of its phenolic compounds, which is of particular
interest given the increasing evidence of beneficial effects of phenolics on human
health. Studies in Brazil have shown that the fruit has high antioxidant activity in test of
radical sequestration (DPPH) (Almeida et al., 2011; Barboza da Siva et al., 2012;
Gregoris et al., 2013). Other species of the Anacardiaceae family Spondias pinnata
(Hazra et al., 2008) and Mangifera indica (Schieber et al., 2003), contain substances
such as flavonoids and xanthones, gallotannins and benzophenone derivatives, with a
possible similar antioxidant activity.

Omena et al. (2012) showed that S. purpurea (seeds and peel) extracts displayed
the highest antioxidant activities. S. purpurea seed ethanol extracts presented an
acetylcholinesterase (AChE) inhibition zone similar to that of the positive control,
carbachol. AChE inhibition assay with chlorogenic acid, one of the main constituents of
S. purpurea seeds, revealed that this acid showed activity similar to that of the control,
physostigmine. These data suggest that these extracts are potentially important
antioxidant supplements for the everyday human diet, pharmaceutical and cosmetic
industries and the large amount of chlorogenic acid found in S. purpurea seeds may
explain, in part, its better performance in most antioxidant assays and its inhibition of

acetylcholinesterase activity.

5.6 Toxicity activity
Dantas (2012) examined the acute toxicity of extracts from the leaves of S.
purpurea against Artemia salina (microcrustaceans). It was noted that they presented

toxicity only 48 hours of exposure (LCso 823ug/mL) and that Swiss mice ethanol
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extract showed low acute toxicity, as evidenced by the absence of relevant clinical
signs, as well as the absence of death throughout the observation period at a dose of
2000 mg/kg. Fonseca et al. (2013) showed that seed extracts from S. purpurea were not
toxic against Artemia salina.

In their studies on ethanol extracts of S. purpurea seed, peel and pulp, Omena et
al. (2012) did not show cytotoxicity using sheep corneal epithelial cells.

6. Search for prior patents

Few patents related to Spondias purpurea plant were found. One has been
described about a cosmetic composition, bath preparation or cleansing composition
containing moisturizing Spondias purpurea ingredient(s) with sustainable moisturizing
effect for a long period of time and exhibiting high efficacy on the skin in terms of
prophylaxis, mitigation or amelioration of dryness, rough skin, chap, dandruff, itch and
inflammatory diseases; and on the hair, in terms of dryness, split hair, cut hair and
glossing (Ohara et al., 2001).

Some patents have been found with the keyword "Spondias purpurea”.
However, they were not in fact the product obtained from the plant, for example (i)
about a byproduct used as oviposition deterring pheromones against fruit flies (Diptera:
Tephritidae) of economic importance. This substance can be used to reduce the damage
caused by these insects on fruits which are cultivated in commercial and semi-
commercial orchards, in garden orchards and in isolated trees in residential gardens, for
example S. purpurea, which was used as the host plant of these fruit flies (Aluja et al.,
2003). And (ii) the invention relates to compositions comprising extracts from plants
and the use thereof in methods for increasing the uptake of vitamin C into cells and the

plant S. purpurea is mentioned from various plants (Wolf, 2010).

Conclusion

S. purpurea is a plant used in various regions of the world, and in northeastern
Brazil it has economic importance due to its use in food and medicinal purposes. It is
also used for stomachache and diarrhea; however, there have also been reports of its use
for diabetes and high cholesterol.

As for the chemical elucidation, one found studies on structures such as fruit,

bark and gum, but little is known about the phytochemical profile on the leaves of this
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plant. However, the chemical studies are generally detection studies. Thus, more studies
on the isolation and identification of the compounds of this plant should be performed.

After such review, it was observed the in vitro antioxidant potential in the
structures of the bark and the fruit of this plant. Thus, it is suggested that in vivo
antioxidant activities are performed.

There is evidence regarding the biological activities with bactericidal and
fungicidal activity. However, further studies need to be done with modern methods. S.
purpurea may constitute a potential target for use in anti-ulcer therapy. Activity of low
toxicity was reported in Spondias purpurea tests with Artemia salina, rats and sheep
corneal epithelial cells, but further studies should be done to better elucidate the

toxicology of this plant. It is suggested that studies are carried out with tumor cells.
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Figures

Fig.1: The leaves and flowers of Spondias purpurea L.

Fonte: The Virtual Field Herbarium.
(http://herbaria.plants.ox.ac.uk/vfh/image/index.php?item=1604&taxonomy=16)

- ¢ 20 ".; j .4‘:_“%»__ S . ‘
Fig. 2: Spondias purpurea (a) the tree, (b) the fruit. Fonte: (Narvaez-Vasquez et al.,
2005).
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Table 1: List of chemical constituents isolated from Spondias purpurea.

Plant part

Name of compound

References

Leaf

Fruit

Fruit

Pulp of the fresh fruit

Gum exudate

Leaf

Peel extracts

-caryophyllene (11.16%), 8-
cadinene (10.29%), torreyol
(11.63%) and T-muurolol
(10.09%)*

hexanal 6.95% and hexadecanoic
acid 18.51% (components
volatile)*

alcohols, esters, aldehydes, ketones

and terpene hydrocarbons *

27 compounds were identified, 2
ketones, 4 alcohols, 7 aldehydes, 9
esters and 5 terpenic
hydrocarbons*

galactose (59%), arabinose (9%),
mannose (2%), xylose (2%),
rhamnose (2%) and uronic acids
(26%) (polysaccharide)**
R-caryophyllene and a-humulene
oils*

quercetin, rhamnetin, kampferol,

and kaempferide (flavonoids)*

Lemos et al. (1995)

Koziol and Macia

(1998)

Augusto et al. (2000)

Ceva-antunes et al.

(2006)

Martinez et al. (2008)

Brito (2010)

Engels et al. (2012)

Methodology: *detected, **identified
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Table 2. Results from bioassays performed in Spondias purpurea.

Bioassay Plant part Pharmacological results Reference
Antibacterial Leaf Escherichia coli (10mg), Shigella flexneri (+/-) (10mg), Caceres et al. (1990b)
Salmonella typhi (+/-), Salmonella enteritidis  (-),
Shigella dysenteriae (-)
Antibacterial MIC Leaf Bacillus cereus (7.5 mg/mL) Miranda-Cruz et al. (2012)
Antiprotozoal Bark Inactive against Leishmania donovani, Plasmodium Gachet et al. (2010)
falciparum, Trypanosoma brucei rhodesiense and
Trypanosoma cruzi
Larvicidal Leaf Aedes aegypti (LCsy 39.7ug/mL) Limaetal. (2011)
Antifungal (decreased germination of Leaf Rhizopus stolonifer Baustista-Bands (2000)

esporangio spore)

Antifungal (Inhibition of sporulation)

Antifungal (Inhibition of sporulation
and micelial)

Acute toxicity
Cytotoxicity Artemia salina

Cytotoxicity Artemia salina

Leaf and stem

Powders and leaf

Leaf

Leaf

Seed

Colletotrichum gloeosporioides

Fusarium oxysporum (mycelia growth 57.2%)

Negative (2000mg/kg, 14 days)

Leaves 823ug/mL (48h)

Seed 0.5g/mL

Baustista-Bands (2002)

Pizana et al. (2010)

Dantas (2012)

Dantas (2012)

Fonseca et al. (2013)
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Cytotoxic effect on corneal epithelial

cells of sheep

Antiulcerogenic

Antioxidant activity

Seed and peel

Leaf

Seed

Peels

Fruit

Frozen Fruit Pulp

100 ppm

250 mg/kg

Acetylcholinesterase
Inhibition

UV spectra

DPPH

FRAP and DPPH (few phenolic compounds and

antioxidant activity.)

Omena et al. (2012)

Dantas (2012)

Omena et al. (2012)

Engels et al. (2012)

Almeida et al. (2011),
Barboza da Silva et al.
(2012), Gregoris et al.

(2013)
Zielinski et al. (2014)
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Abstract

Plants are a potential source of various chemical compounds, known as
phytochemicals, i.e., terpenoids, alkaloids, phenolics, glucosides, etc., which are
effective in pest control. The fungus Moniliophthora perniciosa is a phytopathogenic
basidiomycete that infects cacao (Theobroma cacao L.) and causes witches’ broom
disease. The present study evaluated in vitro the antifungal properties of Spondias
purpurea extract against M. perniciosa. Ethanol crude extract (CE) from S. purpurea
leaves and fractions were tested for their antifungal activity using M. perniciosa. At a
dose of 10 mg/mL CE inhibited mycelial growth of M. perniciosa by 60% while broken
hyphae of the fungus were inactivated by 90% at a CE dose of 8 mg/mL. Fractionation
of CE vyielded one terpene-containing sub fraction (FA) with the highest fungicidal
activity. FA had oxidant activity and its application induced oxidative stress in M.
perniciosa, which would render the cells more sensitivity to this fraction. The
chromatographic profile observed with FA of S. purpurea leaves revealed a variety of
terpenes with Spathulenol (14,2%) as major component, followed by Linolenic acid
(8.4%), trans-Caryophyllene (6,9%) and Alpha-muurolene (6,9%). CE from Spondias
purpurea may also have antifungal activity in vivo, which would make this plant a

natural source for antifungal compounds against M. perniciosa.

Key words: Moniliophthora perniciosa, phytopathogenic fungi, biopesticide, fungicide,
terpenes
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1. Introduction

Moniliophthora perniciosa (Stahel) (Aime and Phillips-Mora, 2005) is a
hemibiotrophic phytopathogenic fungus that infects cacao (Theobroma cacao L.) and
causes witches’ broom disease. This has severely reduced cacao production in Southern
Bahia, the main cacao producing region in Brazil (Meinhardt et al., 2008), and has
introduced serious socio-economical and environmental problems (Loguercio et al.,
2009).

In the last 25 years there have been numerous efforts to contain the spread or to
eradicate the phytopathogenic fungus. Several strategies to minimize damage by M.
perniciosa have emerged: (a) increase resistance of T. cacao plants, for example, by
quantitatively characterizing the progeny of crosses between clones with contrasting
genotypes for several traits, including resistance (Dantas Neto et al., 2005); identify new
sources of resistance in progenies of cacao accessions from the Brazilian Amazon (Paim
et al., 2006); (b) develop new fungicides or isolate chemical compounds with antifungal
properties from natural sources, for instance, using as biocontrol Mycoparasite mixtures
(Krauss and Soberanis, 2001); use the extract of Azadirachta indica for reduction of M.
perniciosa spore germination (Ramos et al., 2007); endophytic fungi isolated from
Theobroma cacao (Mejia et al., 2008); killer yeasts isolated from fruit and soil activity
(Cabral et al., 2009); development of the product marketed TRICOVAB (Trichoderma
stromaticum) (De Souza et al., 2008; Loguercio et al., 2009); endophytic fungi, derived
from plants Luehea divaricata (Bernardi-Wenzel et al., 2013) and Trichilia elegans
(Flores et al., 2013) and antimicrobial activity of Bacillus subtilis against M. perniciosa
(Falcdo et al., 2014); (c) molecular studies to clarify the mechanisms of host-pathogen
interaction, e.g., characterization of T. cacao ascorbate peroxidase, involved in the
molecular interaction of T. cacao and M. perniciosa (Camillo et al., 2013); another
example is showed that TcPR-4b may be a good candidate for biotechnological or
molecular genetics control strategies of the witches’ broom disease in cacao (Menezes
et al., 2014) and (d) application of a combination treatment with the biological control
fungus Trichoderma stromaticum and the fungicide copper hydroxide, which so far
appears the best alternative in pest control (Medeiros et al., 2010).

However, T. cacao seedlings subjected to increasing levels of copper (Cu)
showed negative effects on growth (Souza et al.,, 2014) and Cu also causes
environmental problems (Yang et al., 2005). Synthetic pesticides and fungicides cause
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several side effects for human health that include carcinogenicity, teratogenicity and
residual toxicity (Fathima et al., 2009). Biological control, therefore, appears important
to help in reducing effects of witches’ broom disease to economically viable levels and
in decreasing the use of chemical fungicides (Krauss and Soberanis, 2001).

The wide variation of natural resources in Brazilian ecosystems and the natural
diversity of chemical components in plants is a potential source of bioactive materials
(Duarte et al., 2005). Plant metabolites and plant-based pesticides and fungicides appear
to be a promising alternative to synthetic pesticides as they have minimal environmental
impact and pose less danger to consumers (Satish et al., 2007; Dubey et al., 2008).
Thus, they are good candidates for the development of products effective in control of
pests (Marei et al., 2012) and pathogenic fungi (Cowan, 1999; Johann et al., 2010;
Pizana et al., 2010; Srinivasan and Sarada, 2012).

Spondias purpurea L., a plant belonging to the family of Anacardiaceae,
originated from the region of Mexico and Central America (Leon and Shaw, 1990) and
is also widely present in the northeastern of Brazil (Ceva-Antunes et al., 2006). It is
popularly known as seriguela and ciruela. This plant is traditionally used as herbal
medicine for treatment of anemia, diarrhea, dysentery and skin infections (Engels et al.,
2012). In Brazil, it is used against diabetes and high cholesterol (Freitas et al., 2012;
Barboza da Siva et al., 2012; Oliveira et al., 2010). Its economic importance is also
derived from the production of fruits, juices, jams, ice cream and alcoholic beverages
(Koziol and Macia, 1998).

In vitro studies showed antifungal activity of S. purpurea as the aqueous leaf
extract decreased germination of conidia of Rhizopus stolonifer (Bautista-Bafios et al.,
2000). Also, aqueous extract of leaf and stem inhibited sporulation of Colletotrichum
gloeosporioides (Bafios et al., 2002), while methanol leaf extract and powders inhibited
mycelial growth of Fusarium oxysporum and hexane extract decreased sporulation
(Pizana et al., 2010).

Based on increasing public concern about pesticide residues in food products, as
well as about soil-degrading effects of fungicides, the availability of a sustainable,
environmentally friendly method for disease control in T. cacao is highly desirable
(Hanada et al., 2009). Biocontrol appears to be one of the few viable approaches
(Krauss et al., 2006), therefore, we aimed to evaluate in vitro the antifungal potential of
S. purpurea extract against Moniliophthora perniciosa.
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2. Materials and Methods

2.1. Plant extract

The plant S. purpurea was collected in Vitéria da Conquista, Bahia (UESB, 14
52 49S 40 47 34W). Voucher specimen were identified and deposited in the herbarium
at UESB (number 6457). After 2 d of drying in circulating warm air (40 °C) the leaves
were macerated with a pistil. A one hundred g sample of powder was exhaustively
extracted with ethanol (99.9%). After filtration through paper filters the ethanol was

removed in a rotary evaporator to produce a dry powder, the crude extract (CE).

2.1.1 Fractionation of the crude extract of S. purpurea

One gram of CE was fractionated based on the polarity change (Harborne,
1984), the following ratios of solvent combinations were sequentially used in the elution
process; chloroform 100%, chloroform: methanol 3:1; ethyl acetate 100%. This
fractionation resulted into four fractions [chloroform fraction (FA), chloroform-
methanol fraction (FB), methanol extract (FC) and ethyl acetate fraction (FD)]. The
solvent was removed by rotary evaporation and for bioassay the extracts were dissolved
in ethanol (for details check Supplementary material 1).

2.2. In vitro antifungal assay
2.2.1 M. perniciosa strain, growth conditions

M. perniciosa strain ALF553 was used (deposited at Universidade Estadual de
Feira de Santana, at Feira de Santana, Bahia, Brazil, access number CCBM000257) in
all experiments. Starter cultures of M. perniciosa were kept on solid agar media (CPD:
2% glucose, 2% peptone; 2% agar added for solid media) grown at 25 °C, for 14 d.
Dikaryotic phase of growth was microscopically confirmed by the presence of clamp
connections while species-specificity of M. perniciosa cultures was confirmed by PCR

amplification of the actin gene (data not shown) (Melo et al., 2006).

2.2.2 M. perniciosa sensitivity to CE
A M. perniciosa containing disc (2—-3 mm) from the starter culture was
transferred to CPD supplemented with CE (1, 10 and 20 mg/mL). CE was diluted in
ethanol (99.9 % P.A.) and the maximum ethanol concentration per plate was 5%. Plates
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were incubated at 25 °C, and after 14 d and the halo of M. perniciosa mycelial growth
was photographed and measured. Photos are representative of a minimum of 3
experiments. Results were expressed as percent (N/No x 100) of reduction of treated
mycelium diameter (N) as compared to control (No). Data represent media and standard
deviation of minimum of 3 plates and minimum of 4 measurements per plate (i.c. 95%).

Ethanol control plates were not different from control plates (CPD).

2.2.3 M. perniciosa survival curve to CE and sub fractions

Sensitivity of M. perniciosa broken hyphae to CE and its four sub fractions (FA,
FB, FC, FD) was determined by the methodology described by Filho et al. (2006),
either in liquid or solid CPD. Briefly, two to three discs (2-3 mm) were cut out from the
periphery of the mycelium of the starter culture and transferred into 5 mL of liquid CPD
containing 1 g of sterile glass beads (Sigma, G1277). After vigorous vortexing for 60 s,
1 to 3 mL of the resulting suspension was transferred to 10 mL of fresh liquid media
and incubated for 7 days with no agitation. One to 3 mL of M. perniciosa from this
culture was again submitted to the vortexing process and the resulting suspension was
resuspended into 10 mL liquid CPD. This suspension was used for survival curves in
two different ways: a) One mL of broken hyphae suspension of M. perniciosa was
applied to three plates of CPD + CE (solid CPD containing 0, 2, 4 and 8 mg/mL) and
the absolute number of “colonies’” was counted after 7 day incubation at 25°C. b) or,
the suspension was incubated for 1 hour with each of the fractions (FA, FB, FC, FD) in
liquid CPD (0, 0.25, 0.5, 1 and 5 mg/mL) and plated on CPD. In either situation each
three treated plates gave rise to a number of ‘‘colonies’’/mL of suspension (N). Control
plates without CE or sub fractions (No) yielded M. perniciosa colonies at 100%
survival. Results are expressed as the percentage of survival related to the untreated
controls (N/No x 100). Results are the mean of at least three independent experiments.
Survival data are presented in a semi-log graph (Brendel and Haynes, 1973). Standard

deviation and statistical analyses were calculated by GraphPad Prism program.

2.3. Phytochemical screening
The extracts (CE, FA, FB, FC, FD) of S. purpurea were subjected to qualitative

chemical screening for the identification of the classes alkaloids, flavonoids, tannins,
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saponins, terpenes and proteins, according to methodology described (Harborne, 1998;
Raaman, 2006).

2.4. Fluorescence assay

M. perniciosa hyphae were treated with 1 mg/mL FA for 1 h at 25 °C. The
hyphae were then washed twice with 0.9% saline. A 1 mL sample of hyphae treated was
stained by the addition of 1 pL stock solution of dihydroethidium (DHE; Sigma-
Aldrich) (Img/mL) and mixed by inversion, incubated for 30 min at 37 °C, then washed
three times with 0.9% saline and finally resuspended in 100 pL of saline. A sample (1
ml) of non-treated hyphae and hyphae treated with 4 mM H,0O, were treated under the
same conditions and was checked for oxidative/reductive stress. Images were captured
using a 40X objective under bright field as well as under fluorescent filters using IM50
software (Leica). The photographs represent hyphae from at least three independent

experiments.

2.5. Chromatographic analysis

The chemical constituents of fraction FA was analyzed using a Shimadzu
QP5050A GC-MS, fitted with Shimadzu AOC-20i auto sampler. The GC-MS using a
(5%-phenyl) methylpolysiloxane DB-5 capillary column (30 m x 0.25 mm) with
thickness of 0.25 pm; carrier gas helium at 1.2 mL/min with splitless mode.
Temperatures of the injector and detector: 280°C and 280°C respectively. The column
temperature was programmed at 60 °C (hold 1 min) to 180 °C (hold 1 min) at 4 °C/min
and then at 260 °C (hold 25 min) at 10 °C / min. The mass spectra were produced by
electron impact at 70 eV. The constituents were identified by comparing retention
indices (RI) with the corresponding reference data in Adams (2007) and using the
library of mass spectra of NIST11. A C13 to C20 n-paraffin hydrocarbons mixture was
used to obtain the RI. One still did injections of sample and standards in GC-FID, under
the same conditions of analysis, to obtain the percentage of area.

3. Results and discussion
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The antifungal action results of the crude extract (CE) are presented in Figure
1A and 1B against M. perniciosa, with the inhibition of mycelial radial growth around
60% at 10 mg/mL and total inhibition at 20 mg/mL. Hyphae M. perniciosa showed less
sensitivity to 10% when subjected to the crude extract at a dose of 8 mg /mL (Figure
1C).

The survival of M. perniciosa after treatment with the fractions (FA, FB, FC,
FD) of CE is shown in Figure 2. FA showed high antifungal activity at a dose of 1
mg/mL, FD showed activity at 5 mg/mL following FB; FC did not show any activity at
these exposure concentrations. The differential distribution of the bioactivity among
fractions might be explained by proportions of different bioactive components from
each fraction acting either in a synergetic or potentiating way (Ngouana et al., 2011).

Agueous extracts of leaves S. purpurea demonstrated the fungicidal potential of
Rhizopus stolonifer (Bautista-Bafios et al., 2000) and leaf and stem derived extracts
totally inhibited sporulation of Colletotrichum gloeosporioides (Bafios et al., 2002).
Both studies suggest that the active compounds from those extracts with fungicidal
potential need to be isolated. Previous studies indicate that the effect of plant extracts
on fungal pathogens may be attributed to their content on secondary metabolites (e.g.,
alkaloids, phenolics, flavonoids and terpenoid compounds) with known antifungal
activity (Mohamed and El-hadidy, 2008). Pizana et al. (2010) showed S. purpurea
inhibition of mycelial Fusarium oxysporum and suggested that this activity is associated
with the concentration of found sesquiterpenes.

The CE and fractions were phytochemically analyzed in a qualitative screening
of the main secondary plant metabolites. The results showed presence of tannins in EC,
FA and FB, while saponins were not found in FD. Alkaloids were present in CE and
FB. However, terpenoids could only be detected in CE and FA (Table 1).

Since cytotoxicity against M. perniciosa was greater in FA as compared to other
fractions (Figure 2), and terpenes are known for membrane disruption by the lipophilic
compounds (Cowan, 1999) and are also known to induce reactive oxygen species (ROS)
(Bakkali and Idaomar, 2008), we performed a fluorescence assay with DHE (Figure 3).

The activity of some sesquiterpenes, as o-humulene found in plant Abies
balsamea, has also been able to induce a decrease in cellular glutathione content and

increased production of ROS, in tumor cell lines in vitro, suggesting that both the
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depletion of glutathione and the production of ROS (superoxide and hydrogen peroxide)
may be involved in the cytotoxic action (Legault et al., 2003).

There is evidence for the role of endogenous ROS as a causative agent in
mutagenesis and as a significant contributor to the mutational burden in microbes
during periods of oxidative stress in which this response may be related to cytotoxic
form (Dwyer et al., 2009). Fungi require well-defined regulation of expression of anti-
oxidation systems. Therefore, because of their pivotal role a destabilization of anti-
oxidation systems may be an effective way to control fungal pathogens, by effectively
inhibiting fungal growth (Kim et al., 2011).

According to Figure 3, FA promoted oxidant activity in M. perniciosa. As
shown in the fluorescence assay radiant red color is indicative of oxidative stress. This
is possible because the cytosolic DHE when oxidized by ROS (singlet oxygen, hydroxyl
radicals, superoxide, peroxides and hydro peroxides) produces ethidium, which
intercalates with DNA of a cell and emits bright red fluorescence at 605 nm (Bradner
and Nevalainen, 2003). Marisco et al. (2011) showed similar results in the eukaryotic
model yeast S. cereviseae using hydrogen peroxide as pro oxidant. Thus, FA-exposed
M. perniciosa hyphae showed a similar profile when subjected to a free radical-
generating chemical treatment.

Results in Table 1 and Figure 3 suggest that the active of secondary CE
metabolites are terpenes. In order to strengthen this hypothesis on the antifungal activity
of FA from leaves of S. purpurea, we analyzed the samples via chromatographical
analyses. The chemical constituents of FA identified by GC-MS and GC-FID are listed
in Table 2. The chromatographic analysis in this study identified 14 components (78%)
and allowed the identification of sesquiterpenes as major constituents, spathulenol
(14.2%), trans-caryophyllene (6.9%) and alpha-muurolene (6.9%), in addition of free
fatty acid, linolenic acid (8.4%). These results confirm data from Pizana et al. (2010),
who detected the presence of many sesquiterpenes in leaves of this species.

Plants containing Spathulenol show antifungal activity on the yeast Candida
albicans (Al Nomaani et al., 2013; Wang et al., 2012) and also antibacterial activity
(Esmaeili et al., 2012). Linoleic acid is known to be involved in processes of lipid
peroxidation (Prasad and Pospisil, 2011) and was cited for reduced mycelial growth of
M. perniciosa (Walters et al., 2004). We should, however, point out that the major
constituent of an extract not necessarily is solely responsible for the observed biological
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activity. A minor component may be more potent or activity can be attributed to
synergistic or antagonistic action of various components in the respective extract
(Bakkali and Idaomar, 2008).

The inherent pesticide properties of some terpenes make them useful as potential
alternative pest control agents. They could also serve as good lead compounds for the
development of safe, effective and fully biodegradable anti-fungal agents (Wuryatmo et
al., 2003; Cardenas-Ortega et al., 2005). The use of a crude plant extract to protect crops
against fungal attack may be acceptable for the organic production of crops (Mahlo et
al., 2010). Secondary metabolites from medicinal plants are useful in alternative
therapy, either directly or can serve as models for new synthetic substances (Houghton,
2000). Such natural products may represent a sustainable alternative to the use of
chemical pesticides (Askarne et al., 2012). Thus, there has been a growing interest on
the research of the possible use of plant secondary metabolites for pest and disease
control in agriculture (Costa et al., 2000).

4. Conclusion

As there still is no effective product to contain witches' broom disease in T.
cacao, and chemical fungicides like copper hydroxide pose problems in soil
deterioration (Medeiros et al., 2010), the continuing search for antifungal bio products is
warranted. Leaf extracts of Spondias purpurea have significant antifungal properties
and this plant may thus be a good candidate for an intensified study of its in vitro and in
vivo activities. Various secondary metabolites, mainly terpenes, may be responsible for
induction of reactive oxygen species that may exert antifungal activity. Since S.
purpurea is widely distributed in northeastern Brazil and the production of leaf extract
with ethanol is rather simple, the crude plant extract could be the base to develop a

commercially viable product for the treatment of witches’ broom disease of cacao.
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Figures
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Fig. 1 Effect on radial growth of M. perniciosa in different concentrations of CE. Photo
of the representative mycelia (A); measured growth expressed as a percentage 14 days
after plating (B); survival of M. perniciosa (colonies) submitted to solid culture medium
supplemented with CE and incubated for 7 days (C).
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Fig. 2 Sensitivity of M. perniciosa hyphae treated with S. purpurea CE (0.25, 0.5, 1 and
5 mg/mL) in liquid CPD media for one h and plated on CPD plates; number of colonies
were counted after 7 d on solid CPD medium.
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Fig. 3 Visualization of oxidative stress induced by Spondias purpurea via fluorescence

microscopy of DHE-stained M. perniciosa (A) negative control; (B) 4 mM H,0,; (C)
FA (1 mg/mL).
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Table 1

Extract and fractions
EC |[FA| FB | FC | FD
Alkaloids | + - + - -
Flavonoids + - + -
Saponins + + + -
Tannins + + + - -
Terpenes + + - - -
Proteins - - - - -
Yield 25.7%9.6%14.3%39.3%]11.3%

(+): presence; (—): absence.
CE, crude extract; Fraction A, Fraction B,
Fraction C, Fraction D
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Table 2

Peak Compound RT Area% Similarity* IRa IRb
(calc.) (lit.)
1  B-Elemene 22.040 3.12 96 1392 1389
2  trans-Caryophyllene 23.005 6.97 96 1421 1417
3 alpha-Caryophyllene 24.148 2.82 79 1456 1452
4 gama-muurolene 24.845 6.27 90 1478 1478
5  Alpha-muurolene 26.060 6.98 83 1415 1430
6  5-Cadinene 26.396 5.81 84 1526 1522
7 Caryophyllene oxide 28.118 4.69 84 1582 1578
8  Spathulenol 28.310 14.23 83 1588 1582
9  Viridiflorol 28.570 3.30 92 1597 1593
10  Aromadendrene oxide-(2) 29.045 4.60 83 1645 1639
11 Eudesmol 30.350 2.90 88 1657 1652
12 Methyl (2E,6E)-farnesoate 34.040 2.80 89 1786 1783
Palmitic acid, ethyl
13  ester** 38.010 5.20 93 1993 1992
14 Linolenic acid 40.305 8.40 93 2167 2159
Sesquiterpenes 31.97
Oxygenate sesquiterpenes 24.12
Others 22.00
Total identified 78.09

RT = Retention time (minutes). * Similarity in identification by comparison with the library
NIST program. ® Relative retention indices (IR) experimental, ° Relative retention indices
(literature values). IR compared with the calculated reference (Adams, 2007, Lemos et al., 1995;
Olufunke et al., 2003 and the NIST program library).** probably Palmitic acid.
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Supplementary material 1 Fractionation based on the polarity change (Harborne, 1984).

Evaporete

Fats (Fraction D)

Extract with
EtOAc (100%)

Crude extract |

‘ Homogenize for 5 min in MeOH-H,0 (4:1), filter

Z Evaporete
filtrate | ciify to 1,50,

‘ 5mL CHCH (100%)

CHCl; extract I

Evaporete

Terpenoids and
phenolics

| Aqueous acid layer l

7 Basify
(Fraction A) Add CHCI; MeOH (3:1)
CHCl; MeOH Aqueous residue
extract
Evaporete
Evaporete
Basic extract (most alkaloids) Polar extrac't (alkaloids)
(Fraction B) (Fraction C)
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Abstract

Ethnopharmacological relevance: In Brazil, Spondias purpurea L. is commonly used
in traditional medical system for treatment of gastric problems, diabetes, high
cholesterol and high blood pressure. This study evaluated Spondias purpurea for its
antifungal, antibacterial and cytotoxic activities.

Materials and Methods: The ethanol crude extract (CE) from the leaves of Spondias
purpurea and its four fractions (FA, FB, FC and FC) were assayed for antifungal (5
species of Candida) activities and bactericidal (9 species) activities using MIC. The
yeast S. cereviseae mutant related oxidative stress (CttA, ctaA, sod1A and sod2A) was
treated with CE. The lethality test using brine shrimps was used to determine cytotoxic
activities.

Results: The results showed that the fungal strains tested in this study were susceptible
to at least one of the fractions tested. However, CE and FA were the best antifungal
fractions. The bacteria showed no sensitivity against the crude extract and fractions. The
mutants sod1A, sod2A and cttA showed sensitivity when submitted to the CE. The CE
and fractions indicated toxicity or moderate toxicity against Artemia salina.
Conclusions: These results indicated the use of Spondias purpurea to treat fungal
infections caused by Candida and possible antitumor activity; however, in vivo studies

should be performed in order to assess its exploitation as therapeutic agent toxicity.

Keywords: Antifungal activity, medicinal activity, Spondias purpurea, toxicity

Introduction

It is of great interest that experimental studies of new drugs are conducted using
ethnopharmacology, i.e., the study of biological activities of plants with medicinal use
supported by popular knowledge (Rehecho et al., 2011), since this approach has a great
potential to find new bioactive substances (Sousa et al., 2012).

The development of new antifungal agents, preferably naturally occurring with
novel mechanisms of action, is an urgent medical need (Vicente et al., 2003). Candida

species have the ability to grow under diverse environmental conditions. Different
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species of Candida are variably susceptible to drugs even within the same species, and
certain species can develop resistance to common prescribed antifungal agents (Nordin
etal., 2013).

The search for substances with potentially cytotoxic and anticancer activity has
always been a priority for the medicinal chemistry and a large number of different
approaches are being used in this search. However, the discovery of selective antitumor
substances remains a goal in cancer research (Hoelder et al., 2012). The Artemia salina
Leach (brine shrimp) is well correlated with antitumor activity (cytotoxicity) and can be
used to monitor the activity of bioactive natural products (Arcanjo et al., 2012).

Spondias purpurea L. which belongs to the Anacardiaceae family is widely
distributed in the northeastern part of Brazil (Ceva-antunes et al., 2006). This plant is
popularly known as “seriguela”, which is used in the Brazilian folk medicine (Engels et
al., 2012) and has been described with antifungal and antibacterial activity (Bautista-
Barios et al., 2000; Pizana et al., 2010; Miranda-Cruz et al., 2012). Hence, this study
aimed to investigate the in vitro antifungal activity against Candida and antibacterial,
and antitumor/cytotoxic activities of ethanol crude extract and its derived fractions of

Spondias purpurea.

Methods
Extracts Preparation

The plant S. purpurea was collected in Vitoria da Conquista, Bahia (UESB, 14
52 49S 40 47 34W). Voucher specimen were identified and deposited in the herbarium
at UESB (number 6457). The leaves were extracted with ethanol, the crude extract
(CE). One gram of CE was fractionated based on the polarity change (Harborne, 1984);
the following ratios of solvent combinations were sequentially used in the elution
process; chloroform 100%, chloroform: methanol 3:1; ethyl acetate 100%. This
fractionation resulted in four fractions [chloroform fraction (FA), chloroform-methanol
fraction (FB), methanol extract (FC) and ethyl acetate fraction (FD)]. The solvent was

removed by rotary evaporation and the extracts were dissolved in ethanol for bioassay.
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Antifungal Test

Micro-organisms

Nine strains of bacteria used were Enterecoccus faecalis (ATCC29212),
Enterecoccus faecalis (ATCC51299), Escherichia coli (ATCC 35218), Escherichia coli
(ATCC 25922), Klebsiella pneumoniae (ATCC 700603), Staphylococcus aureus
(ATCC25921), Staphylococcus aureus (ATCC43300), Pseudomonas aeruginosa
(ATCC27853), Staphylococcus saprophyticus (ATCC35552) and five fungal Candida
albicans (ATCC 10231), C. krusei (ATCC 6258), C. albicans (ATCC 90028), C.
parapsilosis (ATCC 90018) and C. parapsilosis (ATCC 22019). All bacterial strains
were cultivated in MH (Mueller Hinton Agar), while fungi were cultivated in RPMI
1640 medium (Instituto Roswell Park Memorial).

Broth Micro Dilution Assay

The minimum inhibitory concentration (MIC) and minimum bactericidal or
fungicidal concentration (MBC/MFC) were determined by the micro broth dilution
method (NCCLS, 2007) in Mueller Hinton (MH) or RPMI 1640 medium (NCCLS,
2005). To determine MIC, the bacteria cells (10° UFC/mL) and yeast cells (10°
UFC/mL) were inoculated in 96-well micro dilution plates in the presence of crude
extract and fractions at 62.5-1000 pg/mL concentrations. After 24 h of incubation at
37°C for bacteria and 28°C for fungi, the lowest concentration showing no visible
growth was considered as the MIC and the inhibitory concentration of 50% growth (IC
50%), defined as the lowest concentration of extract that can inhibit 50% of visible
microbial growth, has been determined. In cases of complete growth inhibition, for the
determination of MBC/MFC and to define the lowest extract concentration that could
completely eliminate the microorganism, it was confirmed by re-inoculation in MH and
Sabouraud Dextrose Agar, in which there was no visible growth. Controls on growth,
sterility of the medium, sterility of the extract, as well as negative (at the same
concentrations of solvents) and positive controls (riphampicin 45ug/mL and
amphotericin B at 10pg/mL) were simultaneously conducted. All trials were performed
in triplicate.

Saccharomyces cereviseae Test
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The yeast S. cereviseae mutant related oxidative stress (cttA, ctaA, sod1A and
sod2A) was treated for 24 h with CE of S. purpurea leaves, in concentrations ranging
from 7, 14 and 21 mg/mL. The cells were appropriately diluted (five serial 1:10
dilutions) and 5 ul of each dilution was plated on YPD medium (2% glucose and
peptone, 1% yeast extract) in drop test and incubated at 30°C for 2-3 days. The
photographs represent one of at least three similar triplicates.

Bioassay with Artemia salina

The assessment of bioactivity of extracts was carried out following the
methodology described by Meyer et al. (1982) with modifications. In order to obtain
crustacean cysts, it was incubated in sea water at room temperature, under direct light,
for 24-26h. The preparation of solutions with different concentrations (10 - 2000
pg/mL) of CE and fractions was performed by diluting the working solution in sea
water. These solutions were dispensed in 24-well plates to which ten nauplii have been
added, and plates were incubated at room temperature, under direct light. After 24 h, the
number of survivors was counted so as to determine the lethal concentration capable of
eliminating 50% of organisms (LCsg). Ethanol was the negative control (1%) and
positive controls were K2Cr207 (0.33 mM). The assays were performed in triplicate.
LCso was calculated using the Probit method (BioStat, 2009) with a 95% confidence

interval.

Results and Discussion

In this study, none of the nine evaluated bacteria showed sensitivity in the
presence of EC and fractions of S. purpurea. These data differ from results obtained by
Caceres et al. (1990), who used leaves leaves extract ethanol; however, the dose
employed for inhibiting the sensitivity was 10mg/mL in Escherichia coli, Shigella
flexneri and Salmonella typhi. In the study by Miranda-Cruz et al. (2012) leaves showed
activity against Bacillus cereus at a dose of 7.5 mg/mL. According to Rios and Recio
(2005), when fractions and compounds have no activity, rather than invalidating the

results, this should confirm the known anti-infection properties of the plant.
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The fungal growth inhibition for the extract and fractions was measured and
represented in Table 1. Considering the reading of IC 50%, three extracts are regarded
as very important against at least one organism. However, we can highlight that
Candida krusei was the most sensitive fungus in this study with the highest growth
inhibition for CE and fractions A and C together can promote synergy and enhance the
activity. However, regarding action, fraction A is highlighted, the fraction was active
against Candida strains, whereas fractions B and D did not show any activity.

Studies have demonstrated an antifungal profile of this plant, the leaves extract
against Rhizopus stolonifer, which decreased germination of conidia (esporangio spore)
(Bautista-Bafios et al., 2000), the leaf and stem extract against Colletotrichum
gloeosporioides inhibiting sporulation (Bautista-Bafios et al., 2002) and Pizana et al.
(2010) showed inhibition of sporulation and growth mycelial of Fusarium oxysporum
with parts of the leaf and powders.

Studies by Marisco (2014) reported the antifungal activity of these crude extract
and fraction against Moniliophthora perniciosa, plant pathogenic fungus, suggesting
that activity with the presence of terpenoids; the major components were identified as
spathulenol (14,2%), linolenic acid (8.4%), trans-caryophyllene (6,9%) and alpha-
muurolene (6,9%). Phytochemical studies showed the relation of antifungal activity
with in the presence of terpenoids, thus exhibiting excellent activity against C. albicans
yeast and hyphal form (Zore et al., 2011).

It was investigated the oxidant activity of CE in yeast mutants related to
deficiency in oxidative stress (cttA, ctaA, sod1A and sod2A). And one observed that this
plant has antifungal activity related to the damage involved (Figure 1), as can be noted
by the sensitivity of the mutants sod1A, cttA, sod2A in concentration of 21mg/mL.
These data corroborate studies found by Marisco (2014), who indicates that oxidative
activity via free radical production.

Recent studies showed that secondary metabolites may be toxic, thus plants
toxicity studies are necessary (Pisutthanan et al., 2004; Leite et al., 2009; Hullatti and
Murthy, 2010; Dutra et al., 2012). The Artemia salina bioassay to determine biological
activity of medicinal plants commonly used by different people and ethnic groups is
useful to evaluate their potential therapeutic indications and safety profile (Arcanjo et
al., 2012).
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Substances submitted to Artemia salina bioassay, which led to the death of half
of the specimens at a lethal concentration of up to 1000 pg/mL (LC50), are considered
active, and thus a good potential for antitumor activity (McLaughlin et al., 1998),
insecticidal effect (Leite et al., 2009) and to evaluate the use of medicinal plants (Lira et
al., 2014; Jeda et al., 2014). Therefore, it represents an increase in assessing new drugs
and developing new medicines (Arcanjo et al., 2012).

This study of S. purpurea showed biologic activity in this bioassay. LCs values
for evaluated extracts are shown in Table 2. FA, FD, EB and FB showed biological
activity LCsg below 500 pg/mL, thus indicating toxicity. FC showed denote moderate
toxicity when compared to the standards described by Meyer et al. (1982). Similar tests
in S. purpurea were reported and it was observed that the ethanol extract of the leaves
exposed for 48h showed toxic activity against Artemia salina (Dantas, 2012), but the

seeds of this plant showed no toxicity (Fonseca et al., 2013).

Conclusion

The plant tested in this study exhibited good antifungal activity and capacity
promising natural antitumor agent; however, it did not show any against the tested
bacteria. Based on the results obtained, it suggests the isolation of these components to
evaluate the antifungal activity or to determine if there is synergy between the major
components. Furthermore, the development of a product with therapeutic action against
Candida sp. can be produced. In addition, studies on antitumor activity deserve
attention after the results of the brine shrimp test and in vivo studies of toxicity are

essential.
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Figure 1: Drop test of the sensitivity of the mutants against the ethanol crude extract (CE) of Spondias

purpurea.
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Table 1: The MIC and IC50 values of Spondias purpurea crude extract and fractions.

Fungi MIC/ICsq (mg/mL)
Crude Fraction Fraction Fraction Fraction Amphotericin
Extract A B C D B
Candida -10.5 -1 -/ -/- -/- 0.01
albicans (10231)
Candida krusei 1/0.5 0.5/0.25 -I- 0.5/0.25 -/- 0.01
(6258)
Candida -1 -/- -/- - - 0.01
albicans (90028)
Candida -/- -/0.5 - -/- -/- 0.01
parapsilosis
(90018)
Candida -/- -1 - -/- -/- 0.01
parapsilosis
(22019)

Table 2: Illustration of % age mortality of brine shrimps at different concentrations of

extract and fractions and respective LC50 values using Probit.

% Mortality at various concentrations

Extracts 1000 100pg/mL 10pg/mL 1pg/mL LCso
Hg/mL (%) (%) (%) (%) (Hg/mL)

CE 100 100 10 3 30

FA 100 100 63 0 9

FB 100 40 16 13 130

FC 70 43 36 10 509

FD 100 100 40 26 15.6

CE, crude extract; Fraction A, Fraction B, Fraction C, Fraction D
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Considerac0es finais

Os resultados obtidos no desenvolvimento deste trabalho permitiram verificar
que levantamentos etnobotanicos sdo importantes ferramentas para estudos do
conhecimento popular de comunidades. Dessa forma, o capitulo 1 referente ao
levantamento etnobotanico na comunidade S&o Sebastido em Vitdria da Conquista-
Bahia, pode oferecer para a comunidade uma cartilha educativa, no intuito de fornecer
mais informacdes sobre as plantas comumente usadas, bem como contribuir com dados
cientificos sobre as plantas com Fidelidade de uso alto que merecem destaque e atencéo
para serem estudadas farmacologicamente.

No que se refere ao capitulo 2, foi possivel inferir a importancia de novos
estudos sobre a planta Spondias purpurea, visto que ha poucos estudos relatados e
publicados sobre o potencial bioldgico e identificacdo quimica desta planta.

O capitulo 3 deste trabalho contribuiu por fornecer dados sobre o potencial
antifangico das folhas de S. purpurea contra o fungo fitopatogénico M. perniciosa. Uma
vez que M. perniciosa demonstrou sensibilidade de crescimento frente ao extrato
etandlico e fracdo dessa planta. Bem como no capitulo 4, que foi possivel avaliar a
atividade antifingica desta planta contra algumas espécies de Candida sp, bem como
provavel atividade citotdxica.

Além disso, é possivel sugerir com base nas pesquisas aqui expostas, que a
classe terpenos, pode ser um provavel antifingico e estar aliado ao desenvolvimento de
um produto biotecnoldgico com agdo antifungica medicinal, agronémica e/ou pesticida.

Com base nessas consideracdes, este trabalho podera servir como fonte para
futuras pesquisas, no intuito de:

-isolamento das moléculas quimicas identificadas para novos testes antifungicos in
Vitro;

-testes in vivo contra M. perniciosa com possiveis produtos antifingicos ou pesticida;
-avaliagdo do potencial hipertensivo de fragdes e moléculas quimicas isoladas de S.
purpurea em camundongos;

-e analisar a atividade antitumoral da fragéo rica em terpenos de S. purpurea.
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Apéndices

Apéndice 1: Carta de aprovacdo do Comite de ética.

116



Autorizada pelo Decreto Estadual n® 7344 de 27.05.98
Comité de Etica em Pesquisa - CEP / UESB

Jequié, 15 de dezembro de 2011

Of. CEP/UESB 420/2011

IlIma. Sra.
Profa. Gabriele Marisco da Silva

Departamento de Saude - UESB

Prezada Senhora,

Comunicamos a V. S2 que o Projeto de Pesquisa abaixo especificado, foi analisado e
considerado APROVADO pelo Comité de Etica em Pesquisa - CEP/UESB, estando os
pesquisadores liberados para o inicio da coleta de dados.

Protocolo n2: 174/2011
CAAE: 0134.0.454.000-11

Projeto: PLANTAS MEDICINAIS X COMUNIDADE: VALORIZAGCAO DO CONHECIMENTO
POPULAR, EDUCACAO E SAUDE

Pesquisadores: Profa. Gabriele Marisco da Silva (coordenadora)
Renata Correia Assungdo Spoésito, Kelly Menezes Macedo, Larissa
Rodrigues de Oliveira Souza, Rémulo Spésito Das Virgens, Xala Tuila
Azevedo Teixeira, Naiane Marcia de Barros Gomes, Luziane Lisboa
Moitinho, Eilane Alves Santos Fernandes, Adriana Martins de Oliveira,
Lais Ribeiro da Silveira, Fernanda Avelar Meireles, Thalana Souza Santos

Silva, Verénica Améancio Brasil Oliveira (colaboradores)

Em atendimento a Resolucdo 196/96, deverd ser encaminhado ao CEP o relatdrio

final da pesquisa (ver modelo no CEP), para acompanhamento pelo Comité.

Atenciosamente,

(" \ v
) j ( e P .
Orvo o Jog=e

Prof2. Ana Angélica Leal Barbosa
Presidente do CEP/UESB

Av. José Moreira Sobrinho, S/N - Jequiezinho - Jequié-BA - Telefone: (73)3528-9727
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» b facil preparar um remédio caseiro feito co
algumas plantas medicinais que se encontrar
na horta de casa ou mesmo ja preparados 61

forma de infusSes e garrafadas que se compr

nas feiras

» Dessa forma, este trabalho objetiva abordar as
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Informacoes
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AFITOTERAPIA consiste na utilizagdo de
PLANTAS MEDICINAIS para a
prevengao e tratamento de algumas doengas,
visando, portanto a manutencdo e
recuperagdo da satude

As Plantas Medicinais possuem como
funcdo ajudar no combate e tratamento de
algumas doengas, melhorando

conseqiientemente a satide do individuo

Muitas substincias presentes nessas ervas
sdo motivos de estudo e fabricagdo de
remédios em varias dreas como Diabetes,
Hipertens#o, Colesterol, Obesidade, Ins6nia

entre outras

A maioria da populagdo brasileira utiliza
Plantas Medicinais através de chas, umas
das formas mais apreciadas de consumi-las.
Porém, muitas pessoas ndo preparam o cha
corretamente, fazendo com que percam suas

propriedades essenciais a satude

Os CHAS, dependendo da parte vegetal
utilizada, possuem formas diferentes de
preparo, APRENDA a FORMA
CORRETA:

3 RS L
INFUSAO
Utilizado para o preparo de partes mais frageis das

plantas, como flores, botdes ou folhas. Apos Fervera

agua, despejar sobre as ervas, deixando repousar

abafadas por 5 a 10 minutos.
Ex: Carqueja amarga (Baccharis trimera),

Camomila (Matricaria recutita).

DECOCGAO

E utilizado para vegetais com material consistente
como raiz, casca , lenho, rizomas, frutos. Ferve-se as
partes da planta juntamente com a dgua, por mais ou
menos |5a30minutos.

Ex: Canela (Cinnamomum verum), Erva doce

(Pimpinela anisum).

MACERACAO

Coloca-se uma ou ma'iis'j_‘ érvasfgérn contato com agua
fria, deixando-se por pelo m nQ:s':'l2 horas, ao abrigo
da luz e em frasco bem v.édac“ioT Deve-se agitar a
mistura pelo menos uma vez pordla _ﬁ&dem—se fazer

também os procedimentos combinados, que € a

~maceracio (durante a noite) seguida pela infusio ou

pela decocgdo, conseguindo-se uma gama maior de

principios ativos, principalmente no caso de mistura

de partes vegetais diferentes.

COMPRESSA

Pode ser feita embebendo-se panos, chumagos de

algodao ou gazes no infuso ou decocto da planta (que

pode ser quente ou fria). Esta forma de preparo tem

acdo local.

EX: Bardana (drctium lappa), Arnica (Arnica

montanda).

GARGAREJO

Prepara-se um cha, por decocgdo de ervas. Pode ser
utilizado vérias vezes por dia. Evite engolir o chd
apds o gargarejo. '
Ex: Romd (Punmica granatum), Tanchagem ou

Tansagem (Plantago major).

ATENCAO

» As plantas medicinais interferem na forma
como os remédios convencionais agem no
organismo. Podem inibir ou aumentar a agio
deles. Alteram o metabolismo dos
medicamentos. Eles podem perder a eficacia

ou se acumular no organismo.

v

Quem toma uns chazinhos ou umas capsulas
naturais e nio conta ao médico. Acha que a
informagdo € irrelevante ou teme ser

ridicularizado.

» Os beneficios dessa pratica terapéutica sdo
intmeros desde que o produto seja utilizado

de maneira correta, pois € de baixo custo
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Boas Praticas para Utilizaca
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! UESB
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Equipe:
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Marina Rocha
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Colaboradores
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Xala Teixeira
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Luziane Moitinhio

B ' Lais Alves




O que é contaminagédo?

A cdntaminat;éo dos alimentos por
parasitas e microbios pode ocorrer antes e
durante o preparo dos alimentos, podendo
ser prejudicial a saude, causando doengas
e sintomas como: '

Nauseas

‘ i

] Drarreta

l"‘l{

@ Vomito Febre

@ Fadiga

 Flatulé
@ Dorde @ Perdade
cabeca ; apetite

Para adultos sadios, a maioria das doencas
dura poucos dias e nao deixa seqiielas;
para as criancas, gravidas, idosos e
pessoas doentes, as consequéncias
podem ser mais graves, podendo inclusive
levar a morte.

Meios de Contaminacéao

Os micrébios e parasitas (como os vermes
e outros) podem estar presentes-no solo,
na agua e no intestino dos homens e
animais, podendo entdo contaminar os
alimentos e causar doenga.

b'UDSI?ﬂ cias
Toxicas Microbios

*Lavar bem as mios:

*Conservar os alimentos
em temperaturas
adequadas;

*Cozinhar corretamente
para evitar ou controlar a
contaminagao dos
alimentos.

Essas medidas simples fazem parte das
Boas Praticas.

‘minutos em agua clorad

Higienizagao correta das Plantas '

Atengao'

Alimentos como frutas, legumes e

hortalicas devem ser higienizados,
visto que sao consumidos crus.

Para higienizagao é preciso:

1) Selecionar, retira ndo as folhas,
partes e _.un;i'd.a.d es estragadas;

2) Lave em agua corrente as
plantas, folha a folha, e as fru 'tas e
Eegumes umaum; :

3) Colocar de mol

de sopa de agua sanﬁ iria
litro de agua) .

4) Enxagle para' -' iﬂé-_mogé-on da

- solucdo clorada.

5) Manter em refrigeracédo até a
hora do preparo
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124



. PLANTAS MEDICINAIS
UTILIZADAS PELA

COMUNIDADE SAO

SEBASTIAO
VITORIA DA CONQUISTA - BA

Gabriele Marisco/Renata Assungao Sposito
Coordenadoras

Série Textos Didaticos

NEPLANT

Gabriele Matrisco e Renata Assuncio Spésito
Coordenadoras

PLANTAS MEDICINAIS UTILIZADAS
PELA COMUNIDADE SAO SEBASTIAO,
VITORIA DA CONQUISTA - BAHIA

Série Textos Didaticos

®

EDICOES UESB

Vitétia da Conquista — BA
2013




Universidade Estadual do Sudoeste da Bahia

Departamento de Estudos Linguisticos e Literarios (DELL)

Reitor

Prof. Dr. Paulo Roberto Pinto Santos

Vice-Reitor

Comité Editorial
Prof Dr* Almiralva Ferraz Gomes (DCSA)

Prof* De* Ana Maria dos Santos Rocha (DCN)
Prof. Ms. CAndido Requido Ferreira (DQE/Jequié)

Prof. Dr. José Luiz Rech

Pré-Reitor de %0 e Assuntos C Prof* De* Isnara Percira Ivo (DH)

Prof. Dr. Fabio Félix Ferreira Prof. Dr. Joaquim Perfeito da Silva (DFCH)

Diretor - Edigdes Uesb Prof Df* Patricia Anjos Bittencourt Barreto (DEAS)
Prof Ms. Rita de Céssia de O. Lima Alves (DCSA)

Romildo Pereira Chaves

P774p

Plantas medicinais tlizadas pela comunidade Sao Sebastizo, Vitéria da Conquista, BA / coordenagio
Gabricle Marisco, Renata Assungio Sposito; revisdo de linguagem Leila Souza Percira; normalizagio
técnica Jacinto Braz David Filho, - Vitoria d idigoes UESB, 2013.

24p.
ISBN 978-85-7985-036-3

Texto didético dedicado ao projeto de extensio: plantas medicinais x comunidade: valorizagio do
conhecimento popular, educagio ¢ satde.
Inclui referéncias.
1. Plantas medicinais. 2. Medicina populac. 3. Vitéria da Conquista(BA) ~ Plantas medicinais ~
Catilogo. I.
Universidade de Estadual do Sudocste da Bahia. I1. T.
CDD: 615.32.

Tilinei Carvalho Santana — CRB 5/1026
Bibliotecria — UESB — Campus de Vit6ria da Conquista-BA

Equipe Técnica

Coordenagio editorial e normalizagio técnica
Jacinto Braz David Filho

Editoragio eletronica e capa

Warley Souza dos Reis

Revisdo de linguagem

Leila Souza Pereira

Capa

Salvio dos Santos Azevedo

Impresso na DIGRAF/UESB
Em setembro de 2013.

EDICOES UESB

Campus Universitacio — Caixa Postal 95 — Fone/fax: 77 3424-8716
Estrada do Bem-Queret, s/n° — Médulo da Biblioteca, 1° andar
45031-900 — Vitéria da Conquista-BA
Site: www.uesb.br/editora
Ti-mail: editorauesb@yahoo.com.br

SUMARIO

Apresentagio

Cuidados que devem ser observados antes de utilizar as plantas medicinais
Plantas medicinais utilizadas pela comunidade Sio Sebastiio .

Abacaxi

Alecrim, Cidreira-falsa

Alfavaca

Alho.

Anador

Babosa

Barbatimio -
Berinjela .
Camomila "
Cana-de-agtcar =
Capim-santo, Capim-limdo, Capim-cidreira 12
Carambola

Carqueja -
Carrapicho-de-agulha ; ;)
Chuchu

Figueirinha N
Funcho "
Gengibre o
Hortela +
Junca o
Maracuja .
Mastruz &
i S 1 5
Noz-moscada .
Pata-de-vaca .
Pitanga -
Romai .
Senna,Sene b
Transagem o
Umburana macho 1;




APRESENTACAO

O projeto Plantas Medicinais X Comunidade: Valotizagio do Conhecimento Popular,
Educagio e Saude objetivou conhecer as plantas medicinais utilizadas pela comunidade Sio Sebastido,
Vitéria da Conquista - Bahia, bem como realizar agSes educativas sobre o uso racional dessas plantas
para a promogio da satide na comunidade.

5

As informagdes apresentadas neste trabalho foram coletadas no ano de 2011. Além da
aplicacio de questionirios, atividades extensionistas, como apresentagio de oficinas e palestras sobre
o tema Plantas Medicinais, foram realizadas para a comunidade.

A Extensdo é uma ferramenta de transformagio social, pois possibilita uma interagio
entre universidade e comunidade, contribuindo para a melhoria da qualidade de vida, desenvolvendo
cidadania, respeitando a cultura e as demandas da populagio.

Essas a¢bes contribuitam na formagio académica dos alunos envolvidos, tornando-os
agentes multiplicadores do conhecimento cientifico. Dessa maneira, a produgio do conhecimento
garante a relagdo entre pesquisa e extensio e se caractetiza como um mecanismo de transformacio
social, na medida em que promove educacio e satde.

O projeto de extensao promoveu a desenvoltura dos discentes junto aos docentes da
Universidade Estadual do Sudoeste da Bahia (UESB), que trabalharam para que o conhecimento
popular da Comunidade Sio Sebastidgo fosse valorizado no dmbito cientifico, contribuindo com
aampliagio educacional e a satide.

INTRODUGAO
CUIDADOS QUE DEVEM SER OBSERVADOS ANTES
DE UTILIZAR AS PLANTAS MEDICINAIS

° Utlize somente plantas conhecidas e de locais livres de contaminantes (agrotoxicos
microrganismos causadotes de doengas, metais pesados).

¢ Evite usar misturas de plantas.

* Nio utilize durante a gravidez.

* Evite o uso de chis com efeito laxante ou diurético para emagrecer.

° Algumas plantas nio podem set de uso interno.

° Observe a dose recomendada conforme a idade e lembre-se de que as plantas tém (podem
apresentar) efeitos colaterais.

* Procure orienta¢io médica ou profissional qualificado na drea de fitoterapia.




PLANTAS MEDICINAIS UTILIZADAS
PELA COMUNIDADE SAO SEBASTIAO

Nome popular: Abacaxi.

Nome cientifico: _Ananas  comosus (L) Merr.
(Bromeliaceae).

Indicagdes: Gripe e diurético. Utilizado como
mucolitico e fluidificante das secrecdes e das vias aéreas
supetiores.

Forma de uso: Cozimento, suco.

Parte utilizada: Fruto.

Contraindicagzo: Nio usar em casos de tlcera gastrica
e gravidez.

Efeito téxico: Deve-se evitar o contato com os olhos,
pois pode causar ardor e irritacio.

Nome popular: Alecrim, alectim-do-campo, camars,
chi-da-febre, cidreira, cidreira-falsa,

cidreira-capim, salva-brava.

Nome cientifico: Melissa officinalis L. (Lamiaceae).
Indicagdes: Colicas abdominais, ansiedade, insonia,
calmante.

Forma de uso: Infusio.

Parte utilizada: Folhas.

Contraindicagdes: Nio deve ser usada por pessoas
com hipotireoidismo (reduz fungio da tireoide).

Efeito toxico: Deve ser usado com cuidado por pessoas
com pressao baixa.

Nome popular: Alfavaca.

Nome cientifico: Ocmum gratissimum L. (Lamiaceae).
Indicagbes: Hemorroidas, disenteria, inflaimagoes de
garganta, bico dos seios rachados.

Forma de uso: Infusio de folhas e/ou sumidades
floridas picadas em 4gua fervente. As raizes ajudam a
estagnar o sangue.

Parte utilizada: Folhas, flores, raizes, éleo essencial e
sementes.

Contraindicagdes: Aconselha-se sua utilizagio na
gestagdo apenas sob supervisio médica.

Efeito toxico: Eventuais reagoes alérgicas.

PLANTAS MEDICINAIS UTILIZADAS PELA COMUNIDADE §A0 SEBASTLAO

Nome popular: Alho.

Nome cientifico: Allinm sativum L. (Amaryllidaceae).
Indicagdes: Distirbios enddcrinos e cardiovasculares,
neoplasias (tumores), parasitoses, hipertensio arterial,
colesterol elevado.

Forma de uso: Maceragio e cha.

Parte utilizada: Bulbo.

Contraindicagdo: Nio deve ser usado por pessoas
portadoras de dlcera gastrica ou duodenal ou com
oclusio das vias biliares.

Efeito téxico: Citotoxicidade seletiva, causando aplasia
medular.

Nome popular: Anador.

Nome cientifico: Justicia pectoralis Jacq. (Acanthaceae).
Indicagdes: Dor de cabeca, febre e inflamagio de
garganta, cefaleia, gripe e tosse. Tais espécies sio
referidas na medicina popular no tratamento de doengas
do aparelho respiratorio.

Parte utilizada: Folhas e flores.

Forma de uso: Chia e infusio.

Contraindicag@o: Em doses elevadas causa alucinagdes.
Efeito toxico: Nio encontrados naliteratura consultada.

Nome popular: Babosa

Nome cientifico: Albe wvera (L) Burm. f
(Xanthorthoeaceae)

Indicagdes: Uso externo, tratamento de inflamacdes ¢
queimaduras.

Forma de uso: Suco, Gel, pomada, ténico.

Parte utilizada: Folhas.

Contraindicagdes: Uso interno pode causar dores
abdominais e irritagio no intestino. Em gestantes podem
provocar contragdes na musculatura lisa do ttero e até
aborto.

Efeito téxico: Em altas doses o uso interno ¢é
considerado toxico.

Nome popular: Barbatimio

Nome cientifico: Stryphnodendron  adstringens (Mart.)
Couille (Fabaceae)

Indicagdes: Adstringente, diarreia, hemorragia nas
tlceras e uretrites; contra calvicie.

Forma de uso: Decocgio, aplicacio cutinea direta.
Parte utilizada: Cascas, raizes e folhas.
Contraindicagdo: Hé indicios de que as sementes
sejam toxicas; apresentam efeitos que podem prejudicar
a gestante ¢ o concepto.

Efeito toxico: Embriotéxico, ou seja, acredita-se que
o efeito do barbatimio ocorra através de alteragdes da
zona basal da placenta, acarretando a morte embrionatia
e atrofia do corpo liteo.

— -
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Nome popular: Berinjela

Nome cientifico: Solanum melongena L. (Solanaceae)
Indicagdes: Colesterol, diabetes, emagrecimento,
inflamagio dos rins, queimaduras, artrite, aterosclerose.
Forma de uso: Suco.

Parte utilizada: Fruto e folhas.

Contraindicagdes: Nao encontrada na literatura
consultada.

Efeito téxico: Importincia toxicoldgica atestada.

Nome popular: Camomila

Nome cientifico: Matricaria recutita (L) (Asteraceae)
Indicagdes: Doencas de pele, doencas nervosas, afta,
assaduras, gengivite, calmante.

Forma de uso: Por infusio, evita ou alivia a contragao
muscular em caso de descontrole; anti-inflamatério; o
ché das flores pode ser usado para clarear os cabelos.
Parte utilizada: Capitulos florais secos (flores).
Contraindicagdes: Contato repetido com a planta.
Efeito téxico: Ji foram relatadas infecgdes na pele
mediante contato com a planta.

Nome popular: Cana-de-agicar

Nome cientifico: Saccharum officinarnm L. (Poaceae)
Indicagdes: Cansaco, anemia, colica digestiva, aftas,
dor no figado, prisio de ventre, rachaduras nos seios,
coceiras, feridas, infecgdes, catarro, bronquite.

Forma de uso: Em casos de lactagio e insdnia, devese
tomar o suco do colmo da planta; para agir como
diurético e hipotensor, pode-se fazer a decocgio das
rafzes; em casos de distarbios dos rins e para combater
parasitas, prepara-se a decocgéo dos bulbos.

Parte utilizada: Parte interna dos colmos, rafzes e
folhas.

Contraindicagdes: Nao encontradas na literatura
consultada.

Efeito téxico: Nio apresenta efeito toxico.

Nome popular: Capim-santo, capim-limio, apim-
cidreira, cidreira.

Nome cientifico: Cymbopogon citratns (DC.) Stapf
(Poaceae)

Indicagdes: Colicas intestinais e utetinas, quadros leves
de ansiedade/ins6nia e age como calmante suave.
Forma de uso: Infusio das folhas.

Parte utilizada: Folhas.

Contraindicagdes: O  capim-santo ndo  tem
contraindicacdes comprovadas.

Efeito téxico: O capim-santo ¢ totalmente desprovido
de toxidez.

PLANTAS MEDICINAIS UTILIZADAS PELA COMUNIDADE SAO SEBASTLAO
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Fonte: Baixaki

Nome popular: Carambola

Nome cientifico: Averrhoa carambola 1.. (Oxalidaceae)
Indicacdes: Contra febre, antiescorbitico (falta
devitamina C) e antidisentérico (Contra diarréia).
Forma de uso: Suco da fruta.

Parte utilizada: Fruto.

Contraindicagdo: Pacientes com insuficiéncia renal
cronica (nefropatia crénica) nio podem consumir tal
fruto.

Efeito téxico: A carambola tem uma neurotoxina
capaz de provocar graves alteracbes neuroldgicas em
pacientes com historico de nefropatia cronica. Dentre
estas alteragdes, podemos observar desde quadros leves,
como solucos e confusio mental, até quadros mais

sérios, como convulsdes e motte.

Nome popular: Carqueja

Nome cientifico: Baccharis  trimera  (Less) DC.
(Asteraceae)

Indicagdes: Tratamento de distirbios do sistema
digestivo, problemas de figado, estémago, vesicula e
intestino solto.

Parte utilizada: Cascas da planta ou folhas frescas ou
secas.

Forma de uso: Infusio, uso interno ou externo em
locais afetados.

Contraindicagdes: Nio pode ser utilizado por gestantes
e lactantes, doses excessivas podem baixar a pressio.
Efeito téxico: Principal efeito adverso 4 pressao arterial
baixa.
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Nome popular: Carrapicho, carrapicho-de-agulha,
carrapicho-picdo, ~erva-picio, erva-pildo, fura-capa,
picio-preto, picacho, picacho-negro, picio-docampo,
pico-pico

Nome cientifico: Budens pilosa L. (Asteraceae)
Indicagdes: Rins, hepatite.

Forma de uso: Chi.

Parte utilizada: Toda a planta.

Contraindicagdes: DPessoas sensiveis ou alérgicas
a cafeina devem evitar o uso da planta. Diabéticos
e hipertensos devem utilizar a planta apenas sob
supervisao médica.

Efeito toxico: Alergias em pessoas que nao podem
consumir cafeina.
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Nome popular: Chuchu

Nomecientifico: Sechinmedule(Jacq.) Sw. (Cucutbitaceae)
Indicagdes: Casos de pressio artetial elevada.

Forma de uso: Em forma de infusio das folhas e o
consumo da fruta.

Parte utilizada: Folhas e fruto.

Contraindicagdo: Nio foi encontrada nenhuma
contraindicagio.

Efeito téxico: Nio foi encontrado nenhum tesultado.

Nome popular: Figueirinha, Caapii, Chupa-chupa.
Nome cientifico: Dorstenia brasiliensis Lam. (Moraceac)
Indicagdes: Anti-inflamatoria, analgésica.

Forma de uso: Cataplasma (papa medicamentosa); uso
externo em aplica¢do na drea inflamada.

Parte utilizada: Raizes ou toda a planta.
Contraindicagéo: Potencializa efeitos de medicamentos
anticoagulantes.

Efeito téxico: Nio foi encontrada nenhuma informagio.

Nome popular: Funcho

Nome cientifico: Foeniculum vnjgare Mill. (Apiaceae)
IndicagGes: Tosse, bronquite, problemas
gastrointestinais leves com espasmos.

Forma de uso: Infusio.

Parte utilizada: Folhas.

Contraindicagbes: A infusio deve ser utilizada sempre
nas doses recomendadas.

Efeito téxico: Fotodermatites, dermatites de contato.

Nome popular: Gengibre

Nome cientifico: Zingiber officinale Roscoe (Zingiberaceae)
Indicagdes: Enjdo, niusea e vomito na gravidez, de
movimento e pés-operatétio; dispepsias em geral.
Forma de uso: Decocgio.

Parte utilizada: Rizoma.

Contraindicagdes: Evitar o uso em pacientes que
estejam utilizando anticoagulantes, com desordens de
coagulagio ou com calculos biliares, irritagio gastrica e
hipertensio especialmente em doses altas. Evitar o uso
em menotes de 6 anos.

Efeito téxico: Nio foram encontrados estudos com
confirmagio de efeito toxico.
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Fonte: ocantinhodase;

Nome popular: Hortela

Nome cientifico: Mentha piperita L. (Lamiaceae)
Indicagdes: Colicas, flatuléncias (gases) e problemas
hepaticos.

Forma de uso: Infusdes.

Parte utilizada: Folhas.

Contraindicagdes: E contraindicado para casos de
obstrugdes biliares, danos hepéticos severos e durante
a lactagio.

Efeito téxico: Nido foram encontrados estudos com
confirmagio de efeito toxico.

Nome popular: Junca

Nome cientifico: Cyperus esculentus L. (Cyperaceae)
Indicagdo: Doengas do estdmago; carminativa,
sudorifica e diurética.

Forma de uso: Raizes por infusio.

Parte utilizada: Raizes.

Contraindicagbes: Nio foram encontrados na
literatura consultada.

Efeito téxico: Nio foram encontrados estudos com
confirmagio de efeito toxico.

Nome popular: Maracuji

Nome cientifico: Passifiora edulis Sims (Passifloraceae)
Indicagdes: Ansiedade, hipertensio arterial, sedativa,
anti-inflamat6ria, vermifuga, insonia, irritabilidade.
Forma de uso: Decocgio sob a forma de banhos
quentes (artritismo, gota, hemorroidas — uso externo);
insénia, irritabilidade (uso interno). Triturar as sementes
do maracuji, misturar com mel e tomar uma colher de
sopa em jejum (vermifugo).

Parte utilizada: Folha, fruto, semente.
Contraindicagdes: Nio recomendado para pessoas
que apresentam hipotensio (pressio baixa).

Efeito téxico: O grau de toxicidade depende da
dosagem utilizada pelo individuo.

Nome popular: Mastruz

Nome cientifico:  Chenopodium — ambrosioides 1.
(Amaranthaceae)

Indicages: Verminoses, gripes, fraturas 6sseas ou em
contato com a enfermidade local de contusdes (manchas
roxas decorrentes de pancadas) e dores musculares.
Forma de uso: Maceragio da folha ou casca; folhas
também podem ser batidas no liquidificador com
leite (para tratamentos de gripe) e amarradas no local
fraturado (na recuperagio de fraturas 6sseas).

Parte utilizada: Folhas e ramos. ;
Contraindicagdes: Nio relatados na literatura
consultada.
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Efeito téxico: O dleo essencial dessa espécie usado
como anti-helmintico é considerado téxico e até mesmo
pode ser fatal. Uma vez injetado na cotrente sanguinea
de animais, o 6leo provoca uma depressio da circulagio

sanguinea, respira¢io e movimentos intestinais.

Nome popular: Nogueira

Nome cientifico: Juglans regia L. (Juglandaceae)
Indicagbes: Adstringente, antiparasitiria, depurativa,
hipoglicemiante, antianémica, antirreumatica,
antidiarreica, eupéptica, cicatrizante, antisséptica, frieiras
e repelentes de insetos.

Forma de uso: Infusio de folhas secas; decocgio das
raizes.

Parte utilizada: Folhas, cascas e raizes.
Contraindicagdes: Nio deve ser dado a lactantes
e gestantes, pessoas de estomago sensivel a taninos
(substancia vegetal).

Efeito tdéxico: Pode causar mal-estar e vOmito;
desencadeia reacées de hipersensibilidade, como
irtitagio na pele e nos olhos.

Nome popular: Noz-moscada

Nome cientifico: Myristicafragrans Houtt. (Myristicaceae)
Indicagdes: Adstringente, antioxidante,
antiespasmodica, afrodisfaca, anti-inflamatéria,
carminativa, estimulante circulatério, laxativa.

Forma de uso: Externamente é utilizada contra o
reumatismo cronico e dores lombares; facilita a expulsao
de pus, supuragbes da pele, abscessos.

Parte utilizada: Sementes.

Contraindicaggo: O consumo de uma nozmoscada em
grande quantidade pode produzir efeitos de intoxicagio.
Nao deve ser utilizada por epiléticos.

Efeito téxico: Alucinagdes auditivas e visuais e
descontrole motor. Em gestantes pode ter efeito

abortivo.

Nome populat: Pata-de-vaca

Nome cientifico: Baubinia forficata Link. (Fabaceae)
Indicagdes: Purgativa, diurética, elefantiase, mordidas
de cobra, hipoglicemia e hiperglicemia.

Forma de uso: Chi (diabetes); flores (purgativo);
infusdo ou decocgio sob forma de banhos (elefantiase
e mordidas de cobra).

Parte utilizada: Cascas, folhas, flores, lenho e rafzes.
Contraindicagdes: Em caso de gestagio ou lactagio;
pessoas com baixos niveis de glicose hipoglicemia.
Efeito téxico: Pode potencializar drogas antidiabéticas.
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Nome popular: Pitanga

Nome cientifico: Eugenia wuniflora L. (Myttaceae)
Indicagbes: Febre, doencas estomacais, hipertensio,
obesidade, reumatismo.

Forma de uso: Fruto ao natural ou polpa em refresco;
ingestdo do chd da folha e banhos.

Parte utilizada: Folhas.

Contraindicagbes: Nio foi encontrada na literatura
consultada.

Efeito toxico: Nio foi encontrado na literatura
consultada.

Nome popular: Roma

Nome cientifico: Punica granatum L. (Lythraceae)
Indicagbes: anti-helmintico, antioxidante, agido
bactericida e bacteriostatica, inflamagdes na garganta ¢
gengiva, colica, diarréia intestinal.

Forma de uso: Infusio das cascas dos frutos em agua.
Parte utilizada: Toda a planta: cascas da raiz, do caule
e do fruto (pericarpo).

Contraindicagdes: Gravidas e lactantes.

Efeito téxico: Nio foi encontrada nenhuma informacio
quanto 2 toxicidade da planta.

Nome popular: Senna e Sene

Nome cientifico: Cassia angustifolia Vahl (Fabaceae)
Indicagdes: Purgante e prisio de ventre.

Forma de uso: Infusio.

Parte utilizada: P6 de folhas e extrato.
Contraindicagdes: Nio utilizar dose maior que a
indicada, nem usat por mais de 10 dias seguidos, pois
pode provocar neftite; ndo indicado para mulheres
gravidas e durante a menstruagio; nio indicado como
lambedor para criangas.

Efeito téxico: Desconforto abdominal, perda de
eletrolitos e dgua, diarreia, desordens gastrintestinais.

Nome popular: Transagem

Nome cientifico: Plantago major L. (Plantaginaceae)
Indicagdes: Adstringente, anti-inflamatéria (inflamagio
da boca e faringe), emoliente, expectorante, inseticida,
laxante.

Forma de uso: Infusio (uso interno ou aplicar no local
afetado, em bochechos e gargarejos).

Parte utilizada: Folhas.

Contraindicagdes: Constipagio e fezes muito
ressecadas; durante a gestagio; hipotensdo arterial
(pressio baixa) e gravidez.
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Efeito téxico: Pode causar arritmia e parada cardiaca,
reagdes alérgicas e irritacdes. O pélen é propagador da
polinose (alergia). Ha casos de choque anafilitico com
sementes.

Nome popular: Umburana macho

Nome cientifico: Amburana cearensis (Allemio) A.C.
Sm. (Fabaceae)

Indicagdes: Atividades broncodilatadoras, analgésica e
anti-inflamatoria.

Forma de uso: Uso externo (decocgio de cascas em
agua); banhos em criangas para baixar a febre. Uso
interno (xarope pelo cozimento da casca e das sementes);
po das sementes amassadas.

Parte utilizada: Cascas e sementes.

Contraindicagio: Nio ser administrado em pessoas
com problemas cardiacos.

Efeito toxico: Quando usados em grandes doses,
paralisam o coragio e deprimem o centro respiratorio;
pode impedir a coagulagio; devese evitar o uso em
pessoas com antecedentes hemorragicos e o uso

concomitante com outros medicamentos.
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