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O menino que carregava dgua na peneira

“Tenho um livro sobre aguas e meninos.
Gostei mais de um menino
(ue carregava agua na peneira.

A mae disse que carregar 4gua na peneira
era 0 mesmo que roubar um vento e
sair correndo com ele para mostrar aos irmaos.

A mée disse que era 0 mesmo
gue catar espinhos na agua.
O mesmo que criar peixes no bolso.

O menino era ligado em despropositos.
Quis montar os alicerces
de uma casa sobre orvalhos.

A mée reparou que 0 menino
gostava mais do vazio, do que do cheio.
Falava que vazios sdo maiores e até infinitos.

Com o tempo aquele menino

que era cismado e esquisito,

porque gostava de carregar agua na peneira.
Com o tempo descobriu que

escrever seria 0 mesmo

que carregar agua na peneira.

No escrever 0 menino viu
que era capaz de ser noviga,
monge ou mendigo ao mesmo tempo.

O menino aprendeu a usar as palavras.
Viu que podia fazer peraltagens com as palavras.
E comecou a fazer peraltagens.

Foi capaz de modificar a tarde botando uma chuva nela.
O menino fazia prodigios.
Até fez uma pedra dar flor.

A mé&e reparava 0 menino com ternura.
A mée falou: Meu filho vocé vai ser poeta!
Vocé vai carregar agua na peneira a vida toda.

Vocé vai encher os vazios

com as suas peraltagens,
e algumas pessoas vao te amar por seus despropositos!”

Manoel de Barros



RESUMO

A candidiase vulvovaginal (CVV) é uma infeccdo fangica oportunista que ocasiona relevante
problema a salde da mulher, visto os desagradaveis sintomas desta afeccdo, somada as
dificuldades terapéuticas dos farmacos da pratica clinica e ao surgimento de cepas resistentes.
Neste sentido, as plantas medicinais associadas a alternativas que melhorem o potencial
antifingico, como o emprego da nanotecnologia, despontam como uma importante fonte no
controle e erradicacdo de infeccBes fungicas. Deste modo, o objetivo deste trabalho foi avaliar
a atividade antifangica do 6leo essencial (OE) de Cymbopogon nardus (L.) Rendle, em forma
livre e incorporado em microemulsdo lipidica (ME+OE) frente cepas ATCC e clinicas de C.
albicans, C. glabrata e C. krusei. O OE foi obtido por hidrodestilacdo. A analise quimica do
OE foi realizada por cromatografia gasosa acoplada a espectrofotémetro de massas (CG-EM).
As microemulsdes lipidicas (ME) foram desenvolvidas e um diagrama de fases foi construido.
A ME e ME+OE foram caracterizados por dispersdo de luz dinamica, analise do potencial zeta,
microscopia de luz polarizada, ensaios reoldgicos, forca mucoadesiva e microscopia eletrénica
de transmissdo (MET). A potencialidade antifungica do OE e ME+OE foi avaliada pela
determinacdo da concentragdo inibitéria minima (C1M), concentracdo fungicida minima (CFM)
por microdiluicdo, ensaio de interacao sorbitol e ergosterol. O ensaio de inibicdo da formacéo
de hifas de C. albicans em presenca de probidtico e patdgeno vaginal foi realizado por meio de
sistema transwells®. Além disso, superficies revestidas com OE, ME+OE e limpa foram
caracterizadas por angulo de contato (bolha cativa). O efeito do OE e ME+OE sobre processo
de adesdo em biofilme foi avaliado em camara de fluxo em placas paralelas e forca de adesao
entres superficie revestidas e C. albicans por microscopia de forga atbmica (MFA).
Adicionalmente, foi avaliado a acdo do OE e ME+OE sobre biofilmes maduros monotipicos e
heterotipicos (C. albicans + Lactobacillus acidophilus). A capacidade de toxicidade do OE e
ME+OE foi analisada sobre linhagem celular humana HaCat e em modelo alternativo de
Artemia salina. A avaliagdo da atividade terapéutica do OE e ME+OE em ensaio in vivo de
CVV foi executada em camundongos fémeas da linhagem C57BL/6. A analise quimica do OE
apresentou como componentes quimicos majoritarios: citronelal, geranial, geraniol, citronelol,
geranial e neral. A caracterizacdo fisico-quimica mostrou que ME e ME+OE apresentam
tamanho de particulas e homogeneidade adequadas, potencial zeta negativo e estabilidade. Pela
microscopia de luz polarizada, ME e ME+OE demonstraram um comportamento isotropico,
sugerindo a formacdo de sistema microemulsionado. ME e ME+OE apresentaram
caracteristicas nao newtonianas, com comportamento pseudoplasico. A forca mucoadesiva ndo
foi alterada apés a incorporacdo do OE na ME. As imagens de MET demonstraram estruturas
esféricas para a ME, entretanto, as fotomicrografias de ME+OE mostraram possiveis goticulas
de OE dentro das estruturas esféricas, indicando a incorporacao do OE na ME. O OE apresentou
efetiva acdo inibitdria para as cepas testadas. Sobretudo, frente a cepa padréo de C. albicans,
guando o OE foi incorporado a microemulsdo (ME+OE) exibiu melhora expressiva da atividade
antifangica com diminuicdo da CIM (de 500 para 31,2 pg/mL). Para as outras espécies de
Candida (C. krusei e C. glabrata) ME+OE ndo apresentou inibicdo fungica. Deste modo, 0s
posteriores ensaios de atividade antifungica foram realizados com a espécie C. albicans. OE e
ME+OE exibem a capacidade de atuar na membrana celular de C. albicans, uma vez que a CIM
se mostrou aumentada na presenga de ergosterol. OE e ME+OE preveniram a formacéo de hifa
de C. albicans, entretanto o OE foi mais efetivo. A presenca de probidtico e patdogeno vaginal
reduz a formacdo de hifas de C. albicans. As superficies revestidas com OE e ME+OE
apresentaram-se menos hidrofilicas que o vidro limpo pela medida de angulo de contato.
ME+OE apresentou reducdo expressiva da adesdo de C. albicans sobre superficie de vidro em
camara de fluxo. Sobretudo, apds a passagem da interface ar-liquido (bolha de ar) foi observado
efetivo destacamento das leveduras na superficie de vidro revestida com ME+OE. O OE e
ME+OE inibiu o biofilme de cepa padrao e clinica de C. albicans, porém ressalta-se que o OE



foi capaz de promover auséncia de crescimento fungico (UFC/mL) em agar (plagueamento). O
biofilme monotipico de L. acidophilus exibiu alta atividade metabolica bacteriana frente ao OE
e ME+OE. O OE mostrou padrao aceitavel de citotoxicidade em linhagem celular HaCat. O OE
e ME+OE demonstraram baixa toxicidade em modelo alternativo de Artemia salina. Em ensaio
in vivo de CVV o ME+OE conferiu a cura em 100% dos animais no terceiro dia de tratamento
e 0 OE ocasionou a cura em 50% dos animais no segundo dia de tratamento. A utilizacdo da
nanotecnologia como a ME, para a incorporacdo do OE, aprimora a atividade antifingica do
OE de C. nardus sobre células planctonicas e promove inibicdo da formacdo de hifas em
presenca de probiotico e patdgeno vaginal. Além disso, 0 ME+OE promove a prevencdo de
adesdo de C. albicans em camara de fluxo em placas paralelas somada ao aumento do
destacamento de leveduras aderidas em superficie de vidro revestida com ME+OE.
Adicionalmente, o OE e ME+OE inibem os biofilmes monotipicos e heterotipicos. Sobretudo,
0 OE incorporado em ME exibe relevante efeito em ensaio in vivo de CVV com camundongos,
sendo uma alternativa promissora no controle de infecgcdes causadas por C. albicans.

Palavras-chave: Cymbopogon nardus; 6leo essencial; microemulsdo lipidica; Candida

albicans; candidiase vulvovaginal;



ABSTRACT

Vulvovaginal candidiasis (VVC) is an opportunistic fungal infection that causes relevant
problem to woman’s health, due to unpleasant symptoms, difficulties of the therapy and the
emergence of resistant strains. In this context, the medicinal plants associated to alternatives
that improve the antifungal potential, such as the nanotechnology, is an important source in the
eradication and control of fungal infections. Thus, the objective of this study was to evaluate
the antifungal activity of the essential oil (EO) of Cymbopogon nardus (L.) Rendle, free form
and loaded into a lipid microemulsion (ME+EOQO) against ATCC and clinical strains of C.
albicans, C. glabrata and C. krusei. The EO was obtained by hydrodistillation. The chemical
analysis of the EO was performed by gas chromatography-mass spectrometry (GC-MS). The
lipid microemulsions (ME) were developed and a phase diagram was constructed. The ME and
ME+EQO were characterized by scattering, zeta potential, polarized light microscopy,
rheological assays, bioadhesiveness and transmission electronic microscopy (TEM). The
antifungal activity of the EO and ME+EO were evaluated by determination of minimal
inhibitory concentration (MIC) and minimal fungicidal concentration (MFC) by microdilution,
sorbitol and ergosterol assay. The inhibition of C. albicans hyphae formation in presence of
probiotic and vaginal pathogen was carried out by transwells® system. Moreover, the coated
and clean surfaces were characterized by contact angle (captive bubble). The effect of EO and
ME+EO was evaluated on biofilm adhesion process by flow chamber in parallel plates and
adhesion force between coating surfaces and C. albicans by atomic force microscopy (AFM).
Additionally, the action of EO and ME+EO was performed against monotypic and heterotypic
mature antibiofilm (C. albicans + Lactobacillus acidophilus). The toxicity of EO and ME+EO
was analyzed on human cell line HaCat and using alternative model assay with A. salina. The
experimental in vivo VVC was carried out in female mice (C57BL/6). The chemical analysis
of the EO showed as main compounds the oxygen-containing monoterpenes: citronellal,
geranial, geraniol, citronellol, and neral. The characterization of ME and ME+EO exhibited
suitable size and homogeneity, negative charge and stability. By polarized light microscopy,
ME and ME + OE demonstrated an isotropic behavior, suggesting the formation of a
microemulsified system. ME and ME+EO showed non-Newtonian characteristics, with
pseudoplastic behavior. The bioadhesiveness was not altered after the incorporation of the EO
in the ME. TEM images showed spherical structures for ME, however, the ME+EO
photomicrographs showed possible droplets of OE within the spherical structures, indicating
the incorporation of OE in the ME. The EO showed effective inhibitory action for all tested
strains. The EO when loaded in the ME (ME+EQ) exhibited expressive improvement of the
antifungal action with reduction of the MIC (from 500 to 31, 2 pg/mL). For all Candida species
(C. krusei e C. glabrata) the ME+EO did not cause fungal inhibition. Thus, the subsequent
antifungal activity tests were carried out with C. albicans. The EO and ME+EOQ have the action
in the fungal cell membrane, since the MIC was increased in presence of ergosterol. EO and
ME+EO prevented the C. albicans hyphae formation, however, the EO was more active. The
presence of probiotic and vaginal pathogen decreased C. albicans hyphae formation. ME+EQO
showed a significant reduction on C. albicans adhesion to the glass surface in flow chamber.
Above all, after the passage of the air-liquid interface (air bubble) effective detachment was
observed detachment on the ME+EO coated glass surface. EO and ME+EOQO coated surfaces
were less hydrophilic than the control by contact angle measurement The EO and ME+EO
inhibited the biofilm of standard and clinical strain of C. albicans, however, the EO was able
to promote the absence of fungal growth on agar (CFU/mL). The L. acidophilus monotypic



biofilm exhibited high bacterial metabolic activity in presence of EO and ME+EO. The EO
showed acceptable standard of toxicity on cell line HaCat. The EO and ME+EO demonstrated
low toxicity in alternative model assay with A. salina. In vivo VVC assay the ME+EQ was able
to promote the cure of the 100% of the animals in the third day of the treatment and the EO
caused the cure in 50% of the animals in the second day of treatment. The use of
nanotechnology as a lipid microemulsion, for the incorporation of EO, improves the antifungal
activity of OE from C. nardus on planktonic cells, inhibiting the formation of hyphae in the
presence of probiotic and vaginal pathogen. Moreover, ME+EO promotes the prevention of
adherence of C. albicans in a parallel chamber flow chamber and increased the detachment of
adhered yeasts to a ME+EO coated glass surface. Additionally, OE and ME + OE inhibit
monotypic and heterotypic biofilms. Above all, the EO incorporated in the ME shows a relevant
effect in in vivo CVV assay with mice, being a promising alternative to control of infections
caused by C. albicans.

Keywords: Cymbopogon nardus; essential oil; lipid microemulsion; Candida albicans;

vulvovaginal candidiasis;
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1. INTRODUCAO

Infeccbes fuangicas causadas por leveduras do género Candida tem aumentado
expressivamente nas Ultimas décadas (DEORUKHKAR; SAINI; MATHEW, 2014). A biota
humana é colonizada por tais leveduras no trato gastrointestinal, mucosa oral e vaginal,
entretanto em situacfes de imunodeficiéncia, disfungdes enddcrinas, transplante de 6rgaos,
terapia antineoplasica e tratamento prolongado com antibidticos, estas leveduras podem causar
infec¢Oes superficiais, subcutaneas e sisttmicas (LUM et al., 2015; PRASAD; RAWAL, 2014,
SCORZONI et al., 2013).

As infeccbes causadas por espécies fungicas sdo descritas como oportunistas e/ou
invasivas (GARBEE; PIERCE; MANNING, 2017). As infecces invasivas causadas por
Candida estdo relacionadas a episddios de severa imunossupressao, porém, com o crescimento
do predominio das doencas crdnicas, tem aumentado a incidéncia de infec¢Ges invasivas por
Candida em pacientes que ndo apresentam imunossupressao (KUMAR et al., 2018).

A espécie prevalente em infecgdes sistémicas é C. albicans, entretanto espécies ndo
albicans como C. glabrata, C. krusei, C. parapsilosis e C. tropicalis, ttm emergido na esfera
clinica (LOCKHART et al., 2014; STORM et al., 2014), devido a melhoria dos métodos
diagnosticos e aos padrbes decorrentes de resisténcia aos antimicrobianos (SILVA et al., 2012).

Os fatores de viruléncia apresentados pelas espécies de Candida abrangem a alteracdo
da morfologia entre levedura e forma hifal, processo de adesdo, formacdo de biofilme e
producdo de enzimas hidroliticas (HOLLAND et al., 2014).

A filamentagdo de Candida esta relacionada com a invasdo de tecidos e ao aumento da
forca de compressao nos biofilmes, o que torna a presenca de hifas importante para a resisténcia
do biofilme quando comparadas a forma leveduriforme (VYLKOVA; LORENZ, 2014). A
caracteristica polimdrfica de Candida, confere aos biofilmes a capacidade de invasdo desta
levedura no sistema imune do hospedeiro, contribuindo para o seu desenvolvimento e sendo
capaz de formar biofilmes robustos (OLSON; JAYARAMAN; KAO, 2018).

Os biofilmes sdo comunidades de microrganismos sésseis que aderem fortemente a uma
superficie sendo protegidos por uma matriz extracelular polimérica (MEP) (COSTA-
ORLANDI et al.,, 2017; SARDI et al., 2014). A formacdo do biofilme segue estagios
sequenciais como adesdo microbiana, multiplicacdo celular, formacéo de hifas, retencdo de
matriz extracelular (MAYER; WILSON; HUBE, 2013).

Diferencas estruturais no biofilme sdo observadas de espécie para espécie o que atribui

protecdo contra a defesa do hospedeiro e ao ambiente externo, proporciona resisténcia a
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perturbacéo fisica e quimica e favorece a cooperacdo metabolica (RAMAGE et al., 2012). A
presenca de Candida spp em biofilmes polimicrobianos potencializa a viruléncia, aumenta a
formacédo de biofilmes e a resisténcia antimicrobiana para bactérias patogénicas (OLSON;
JAYARAMAN; KAO, 2018).

As espécies de Candida formam biofilmes compostos de camada densa de levedura,
hifa, pseudohifa (com excec¢édo de C. glabrata) e MEP. Principalmente em C. albicans, muitos
genes estdo envolvidos na adesdo, producdo de MEP, quorum sensing e morfogénese de
biofilme (BONHOMME; D’ENFERT, 2013).

A erradicacéo do biofilme é &rdua devido a baixa penetracdo dos farmacos, variabilidade
fenotipica e proliferacdo de células (JAFRI; HUSAIN; AHMAD, 2014). Quando a terapia é
descontinuada, céelulas persistentes podem reconstruir os biofilmes, o que explica a recorréncia
de infecgdes com biofilmes microbianos (COSTA-ORLANDI et al., 2017).

As limitagdes da terapia antifungica como o custo elevado, toxicidade, interacoes
medicamentosas, baixa biodisponibilidade dos farmacos dificultam a eficiéncia terapéutica dos
antifingicos convencionais, representados pelos compostos azolicos, poliénicos e
equinocandinas (FERREIRA et al., 2015). Além disso, a emergéncia de cepas resistentes aos
farmacos atuais tem estimulado a busca por novos agentes antifungicos com diferentes
mecanismos de acdo que visam a biossintese de proteinas fungicas, lipidios e parede celular
(PERFECT, 2016).

Neste contexto, as plantas denotam importancia no ambito da atividade antiflngica de
extratos vegetais como uma possibilidade terapéutica frente as infeccdes fangicas. Assim,
estudos tém demonstrado eficaz acdo antifingica de extratos vegetais alcéolicos (COSTA et
al., 2015; NAICKER; PATEL, 2013) e 6leos essenciais (AZZIMONTI et al., 2015; HUSAIN
et al., 2015; TOLEDO et al., 2016). A presenca de metabolitos secundarios como taninos,
terpenos, alcaloides, flavonoides, entre outros, evidencia as propriedades bioativas das plantas
(MATU etal., 2012; PICCINELLI et al., 2014).

O Oleo essencial € uma mistura complexa de hidrocarbonetos monoterpenos e
sesquiterpenos (10 e 15 atomos de carbono, respectivamente) e seus derivados oxigenados
como alcoois, aldeidos, cetonas (DO et al., 2014; REHMAN; ALI; KHAN, 2014). Diversos
estudos documentam a ac¢do antibacteriana, antiflngica, antimutagénica e anti-quorum sensing
dos 6leos essenciais (BOUKHATEM et al., 2014; JAFRI; HUSAIN; AHMAD, 2014; KIM et
al., 2012).

O género Cymbopogon, da familia Poaceae, tem sido investigado pelo potencial

farmacologico. A espécie C. nardus se destaca nos estudos envolvendo a¢do sobre mosquitos
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Aedes aegypti, Culex quinquefasciatus e Anopheles dirus (OLIVERO-VERBEL; NERIO;
STASHENKO, 2010), além de outras pesquisas que demonstram atividade antibacteriana
(DUARTE et al., 2005) e antifungica (TOLEDO et al., 2016). A espécie C. citratus apresentou
atividades como anti-inflamatéria, antifingica (BOUKHATEM et al., 2014), antibacteriana
(SFEIR et al., 2013) e anti-helmintica (KIM et al., 2012).

A planta Cymbopogon nardus (L.) Rendle, citronela, é cultivada em areas subtropicais
e tropicais da Asia, Africa e América, incluindo o Brasil (CHANTHAI;
RUANGVIRIYACHALI; LUTHRIA, 2012; CHEN et al., 2014). O 6leo essencial da folha de C.
nardus é empregado na perfumaria, cosméticos e como repelente de insetos em decorréncia dos
seus principais constituintes quimicos que sdo geraniol, citral, citronelal e citronelol
(CHANTHAI; RUANGVIRIYACHAI; LUTHRIA, 2012). Estudos tém demonstrado a
atividade desta planta como antibacteriana, antiviral, antifngica e antioxidante (AINI et al.,
2006; INNSAN et al., 2011; NAKAHARA et al., 2003; TOLEDO et al., 2016).

As vantagens apresentadas pelos extratos vegetais incitam o conhecimento na aplicacao
de alternativas que possibilitam a melhora da atividade antifingica de plantas, como a utilizacdo
da nanotecnologia que possibilita melhora da solubilidade do dleo essencial, potencializa a
atividade biol6gica, com possibilidade da ocorréncia de liberacdo controlada de farmacos e
reducdo de efeitos colaterais (GHOSH et al., 2013; RAMOS et al., 2018).

Os beneficios relacionados a liberacdo controlada de farmacos, além da protecdo do
principio ativo a degradacédo térmica ou fotodegradacédo, despertam o interesse das industrias
farmacéuticas no desenvolvimento de sistemas lipidicos nanoestruturados, como as
microemulsdes (GUTERRES; ALVES; POHLMANN, 2014).

As microemulsdes (ME) sdo classificadas como sistemas lipidicos nanoestruturados de
liberacdo de farmacos. As ME sdo classificadas como emulsdes transluzentes em que a parte
oleosa esta dispersa num meio aquoso, ou reciprocamente, que apresentam um tensoativo, que
pode estar em conjunto com um co-tensoativo adequado, o que confere um sistema
termodinamicamente estavel com goticulas da fase interna em nandmetros, otimizando a
solubilizacdo dos farmacos (MUZAFFAR; SINGH; CHAUHAN, 2014; RAMOS et al., 2018).

A ME sdo classificadas como sistemas reservatorios, uma vez que uma membrana ou
interface separa o farmaco do meio dissolucdo, e para ocorrer a liberagdo do farmaco para o
meio é necessario que esta membrana seja superada. (BONIFACIO et al., 2014; SILVA et al.,
2015). Além disso, as ME sdo uma notavel escolha, devido as suas diversas aplica¢es na forma

de administracdo eficiente para o uso oral, parenteral e topico (PELTOLA et al., 2003).
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Considerando os beneficios apresentados pelas plantas medicinais, em virtude do
imenso potencial destas em sintetizar metabdlitos secundarios com atividade antimicrobiana,
somado as vantagens apresentadas pelo uso de sistemas lipidicos nanoestruturados para
liberacdo de farmaco, sdo fatores que estimulam a busca por novas alternativas no
desenvolvimento de agentes antifingicos. Sobretudo, o conhecimento sobre o potencial
terapéutico dos vegetais estimulou o interesse cientifico deste trabalho, no estudo da acao
antifingica do 6leo essencial de C. nardus associado a utilizacdo da nanotecnologia como
finalidade de ampliar e melhorar a atividade biolégica do 6leo essencial sobre as espécies de
Candida
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. CONCLUSOES

A composicdo quimica do OE de C. nardus apresenta como compostos majoritarios
monoterpenos oxigenados, como principais constituintes quimicos: citronelal, geraniol,
geranial, citronelol e neral;

A ME e ME+OE apresentam tamanho e homogeneidade adequada, carga elétrica negativa
de superficie, estabilidade, comportamento isotrépico (campo escuro), caracteristicas ndo
newtonianas, com comportamento pseudopléstico e sistemas altamente estruturados;

A forca mucoadesiva ndo é alterada ap0s a incorporacao do OE na ME;

As imagens de microscopia eletronica de transmissdo apresentam estruturas esféricas para a
ME, entretanto, as fotomicrografias de ME+OE mostram possiveis goticulas de OE dentro
das estruturas esféricas, o que indica que ocorreu a incorporagdo do OE;

O OE apresenta acdo inibitdria sobre as espécies de Candida: C. albicans, C. krusei, C.
glabrata.

O OE quando incorporado em uma ME (ME+OE) demonstra expressiva acao inibitoria
frente cepa ATCC e clinica de C. albicans, com diminuicdo expressiva da CIM;

O OE quando incorporado em uma ME (ME+OE) ndo apresenta acédo inibitéria sobre as
cepas padrdes e clinicas de C. krusei e C. glabrata;

A aplicabilidade da nanotecnologia possibilita melhora no potencial antifingico sobre C.
albicans;

O OE e ME+OE apresentam possivel interagdo sobre permeabilidade idnica da membrana
celular fangica;

A caracterizacdo das superficies revestidas com OE e ME+OE apresentaram caracteristicas
menos hidrofilicas que o controle;

OE e ME+OE previnem a formacéo de hifa de C. albicans, entretanto o OE foi mais efetivo
na presenca e auséncia de L. acidophilus;

A presenca de probiotico e patdgeno vaginal reduz a formacéo de hifas de C. albicans;
ME+OE apresentou reducdo expressiva da adesdo de C. albicans sobre superficie de vidro
em camara de fluxo em placas paralelas;

Apoés a passagem da interface ar-liquido (bolha de ar) ocorre efetivo destacamento das
leveduras aderidas na superficie de vidro revestida com ME+OE;

A forca de adeséo entre C. albicans e superficie revestida com ME+OE foi expressivamente

menor em relacdo ao OE e controle;
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O OE e ME+OE inibem os biofilmes monotipicos de C. albicans, porém ressalta-se que o
OE foi capaz de promover auséncia de crescimento fungico, enquanto que o ME+OE
promove apenas inibicao do biofilme;

O biofilme monotipico de L. acidophilus exibiu alta atividade metaboélica bacteriana frente
ao OE e ME+OE, ndo ocorrendo inibicao deste biofilme;

O OE apresenta padrdo aceitavel de citotoxicidade em linhagem celular HaCat;

O OE e ME+OQOE exibem baixa toxicidade em modelo alternativo de Artemia salina;

O ME+OE confere a cura em 100% dos animais no terceiro dia de tratamento em ensaio in
vivo de CVV;

O OE ocasiona a cura em 50% dos animais no segundo dia de tratamento em ensaio in vivo
de CVV;

A utilizacdo da nanotecnologia como a microemulsao lipidica, para a incorporacao de OE,
aprimora a atividade antifingica do OE de C. nardus, sendo uma alternativa promissora no

controle de infeccdes causadas por C. albicans;



23

8. REFERENCIAS

ABENA, A. A;; GBENOU, J. D.; YAYI, E.; MOUDACHIROU, M.; ONGOKA, R. P,
OUAMBA, J. M.; SILOU, T. Comparative chemical and analgesic properties of essential oils
of Cymbopogon nardus (L.) Rendle of Benin and Congo. African Journal of Traditional,
Complementary and Alternative Medicines, v. 4, n. 2, p. 267-272, 2007.

ADAM, B.; BAILLIE, G. S.; DOUGLAS, L. J. Mixed species biofilms of Candida albicans
and Staphylococcus epidermidis Mixed species biofilms of Candida albicans and
Staphylococcus epidermidis. Jornal of Medical Microbiology, v. 51, n. MAY, p. 344-349,
2002.

ADAMS, R. P. ldentification of essential oil components by gas chromatography: Mass
spectrometry. 4™, ed. Carol Stream, Illinois: Allured Publishing, 2007. 804p.

AGUIAR, R. W. DE S.; OOTANI, M. A.; ASCENCIO, S. D.; FERREIRA, T. P. S.; SANTQOS,
M. M. DOS; SANTOS, G. R. DOS. Fumigant Antifungal Activity of Corymbia citriodora and
Cymbopogon nardus Essential Oils and Citronellal against Three Fungal Species . The
Scientific World Journal, v. 2014, p. 1-8, 2014.

AHMAD, A.; VILIOEN, A. The in vitro antimicrobial activity of Cymbopogon essential oil
(lemon grass) and its interaction with silver ions. Phytomedicine, v. 22, n. 6, p. 657-665, 2015.
AHMAD, N.; ALAM, M. K,; SHEHBAZ, A.; KHAN, A.; MANNAN, A.; HAKIM, S. R;;
BISHT, D.; OWAIS, M. Antimicrobial activity of clove oil and its potential in the treatment of
vaginal candidiasis. Journal of Drug Targeting, v. 13, n. 10, p. 555-561, 2005.

AINI, M. N. N.; SAID, M. I.; NAZLINA, 1.; HANINA, M. N.; AHMAD, I. B. Screening for
Antiviral Activity of Sweet Lemon Grass ( Cymbopogon nardus ( L .) Rendle ) Fractions,
Journal of Biological Sciences, v. 6, n. 3, p. 507-510, 2006.

AL-WABLI, R. |.; AL-GHAMDI, A. R.; GHABBOUR, H. A.; AL-AGAMY, M. H.; ATTIA,
M. 1. Synthesis and Spectroscopic Identification of Certain Imidazole-Semicarbazone
Conjugates Bearing Benzodioxole Moieties: New Antifungal Agents. Molecules, v. 24, n. 1, p.
1-11, 2019.

ALIGIANNIS, N.; KALPOUTZAKIS, E.; MITAKU, S.; CHINOU, I. B. Composition and
Antimicrobial Activity of the Essential Oils of Two Origanum Species. Journal of
Agricultural and Food Chemistry, v. 49, p. 4168-4170, 2001.

ALIM, D.; SIRCAIK, S.; PANWAR, S. The Significance of Lipids to Biofilm Formation in
Candida albicans: An Emerging Perspective. Journal of Fungi, v. 4, n. 4, p. 140, 2018.
ALSHAMI, I.; ALHARBI, A. E. Hibiscus sabdariffa extract inhibits in vitro biofilm formation



24

capacity of Candida albicans isolated from recurrent urinary tract infections. Asian Pacific
Journal of Tropical Biomedicine, v. 4, n. 2, p. 104-108, 2014.

ANGEBAULT, C.; DJOSSOU, F.; ABELANET, S.; PERMAL, E.; SOLTANA, M. BEN;
DIANCOURT, L.; BOUCHIER, C.; WOERTHER, P.; CATZE, F.; ANDREMONT, A,
ENFERT, C.; BOUGNOUX, M. Candida albicans Is Not Always the Preferential Yeast
Colonizing Humans : A Study in Wayampi Amerindians. The Journal of Infectious Diseases,
v. 208, p. 1-12, 2019.

AZAMI, S. J.; AMANI, A.; KESHAVARZ, H.; NAJAFI-TAHER, R.; MOHEBALI, M;
FARAMARZI, M. A.; MAHMOUDI, M.; SHOJAEE, S. Nanoemulsion of atovaquone as a
promising approach for treatment of acute and chronic toxoplasmosis. European Journal of
Pharmaceutical Sciences, v. 117, p. 138-146, 2018.

AZZIMONTI, B.; COCHIS, A.; BEYROUTHY, M. EL; IRITI, M.; UBERTI, F;
SORRENTINO, R.; LANDINI, M. M.; RIMONDINI, L.; VARONI, E. M. Essential Oil from
Berries of Lebanese Juniperus excelsa M. Bieb Displays Similar Antibacterial Activity to
Chlorhexidine but Higher Cytocompatibility with Human Oral Primary Cells. Moleucles, v.
20, p. 9344-9357, 2015.

BAE, S.; LEE, E. J;; LEE, J. H.; PARK, I. C.; LEE, S. J.; HAHN, H. J.; AHN, K. J.; AN, S;
AN, I. S.; CHA, H. J. Oridonin protects HaCaT keratinocytes against hydrogen peroxide-
induced oxidative stress by altering microRNA expression. International Journal of
Molecular Medicine, v. 33, n. 1, p. 185-193, 2014.

BANU, S. F.; RUBINI, D.; SHANMUGAVELAN, P.; MURUGAN, R.; GOWRISHANKAR,
S.; PANDIAN, S. K.; NITHYANAND, P. Effects of patchouli and cinnamon essential oils on
biofilm and hyphae formation by Candida species. Journal de Mycologie Medicale, v. 28, n.
2, p. 332-339, 2018.

BENZAID, C.; BELMADANI, A.; DJERIBI, R.; ROUABHIA, M. The Effects of Mentha x
piperita Essential Oil on C. albicans Growth, Transition, Biofilm Formation, and the
Expression of Secreted Aspartyl Proteinases Genes. Antibiotics, v. 8, n. 1, p. 10, 2019.
BLOSTEIN, F.; MPH, E. L.; WAGNER, J.; FOXMAN, B. Annals of Epidemiology Recurrent
vulvovaginal candidiasis. Annals of Epidemiology, v. 27, n. 9, p. 575-582, 2017.
BONHOMME, J.; D’ENFERT, C. Candida albicans biofilms: Building a heterogeneous, drug-
tolerant environment. Current Opinion in Microbiology, v. 16, n. 4, p. 398-403, 2013.
BONIFACIO, B. V.; SANTOS RAMOS, M. A. DOS; SILVA, P. B. DA; NEGRI, K. M. S;
OLIVEIRA LOPES, E. DE; SOUZA, L. P. DE; VILEGAS, W.; PAVAN, F. R.; CHORILLI,
M.; BAUAB, T. M. Nanostructured lipid system as a strategy to improve the anti-Candida



25

albicans activity of Astronium sp. International Journal of Nanomedicine, v. 10, p. 5081
5092, 2015.

BONIFACIO, B. VIDAL; SILVA, P. B. DA; RAMOS, M. A. DOS S.; NEGRI, K. M. S;
BAUAB, T. M.; CHORILLI, M. Nanotechnology-based drug delivery systems and herbal
medicines : a review. International Journal of Nanomedicine, v. 9, p. 1-15, 2014.
BOTET-CARRERAS, A.; MONTERO, M. T.; DOMENECH, O.; BORRELL, J. H. Effect of
cholesterol on monolayer structure of different acyl chained phospholipids. Colloids and
Surfaces B: Biointerfaces, v. 174, p. 374-383, 2019.

BOUKHATEM, M. N.; FERHAT, M. A.; KAMELLI, A.; SAIDI, F.; KEBIR, H. T. Lemon grass
(Cymbopogon citratus) essential oil as a potent anti-inflammatory and antifungal drugs. Libyan
Journal of Medicine, v. 1, p. 1-10, 2014.

BREAK, T. J.; JAEGER, M.; SOLIS, N. V.; FILLER, S. G.; RODRIGUEZ, C. A.; LIM, J. K;
LEE, C.-C. R.; SOBEL, J. D.; NETEA, M. G.; LIONAKIS, M. S. CX 3 CR1 Is Dispensable
for Control of Mucosal Candida albicans Infections in Mice and Humans . Infection and
Immunity, v. 83, n. 3, p. 958-965, 2015.

BRUGNERA, D. F.; OLIVEIRA, M. M. M.; PICCOLLI, R. H. Essential Oils of Cymbopogon
sp .in the Control of Foodborne Pathogenic Bacteria. Alimentos e Nutricdo Araraquara, V.
22,n. 3, p. 339-343, 2011.

BUSSCHER, H. J.; GEERTSEMA-DOORNBUSCHH, G. I.; MEI, H. C. VAN DER. Adhesion
to silicone rubber of yeasts and bacteria isolated from voice prostheses : Influence of salivary
conditioning films. Journal of Biomedical Materials Research, v. 34, p. 201-209, 1997.
BUSSCHER, H. J.; MEI, H. C. VAN DER. Microbial Adhesion in Flow Displacement
Systems. Clinical Microbiology Reviews, v. 19, n. 1, p. 127-141, 2006.

CADOGAN, S. P.; HAHN, C. J.; RAUSCH, M. H.; FROBA, A. P. Study on the applicability
of dynamic light scattering (DLS) to microemulsions including supercritical carbon dioxide-
swollen micelles. Journal of Colloid and Interface Science, v. 499, p. 202—-208, 2017.
CALABRESE, E. C.; CASTELLANO, S.; SANTORIELLO, M.; SGHERRI, C;
QUARTACCI, M. F.; CALUCCI, L.; WARRILOW, A. G. S.; LAMB, D. C.; KELLY, S. L
MILITE, C.; GRANATA, |.; SBARDELLA, G.; STEFANCICH, G.; MARESCA, B.; PORTA,
A. Antifungal activity of azole compounds CPA18 and CPA109 against azole-susceptible and
-resistant strains of Candida albicans. Journal of Antimicrobial Chemotherapy, v. 68, n. 5,
p.1111-1119, 2013.

CALIXTO, G.; YOSHII, A. C.; ROCHA, H.; STRINGHETTI, B.; CURY, F.; CHORILLI, M.
Polyacrylic acid polymers hydrogels intended to topical drug delivery: preparation and



26

characterization. Pharmaceutical Development and Technology, v. 7450, p. 1-7, 2014.
CAMPQY, S.; ADRIO, J. L. Antifungals. Biochemical Pharmacology, v. 133, p. 86-96, 2017.
CARVALHO, C.; BARBI, M. S.; HUGO, V.; SARMENTO, V.; CHIAVACCI, L. A.; NETTO,
M.; GREMIA, M. P. D. Surfactant systems for nasal zidovudine delivery: structural ,
rheological and mucoadhesive properties. Journal of Pharmacy and Pharmacology, p. 430—
439, 2010.

CASSONE, A.; SOBEL, J. D. Experimental Models of Vaginal Candidiasis and Their
Relevance to Human Candidiasis. Infection and Immunity, v. 84, n. 5, p. 1255-1261, 2016.
CASTRO, R. D. DE; MURIELLY, T.; ANDRADE, P.; MORAIS, L.; BEZERRA, D.; LACET,
G.; FERREIRA, S.; MARIA, E.; BRITO, M. DE; CAVALCANTI, A. L. Antifungal activity
and mode of action of thymol and its synergism with nystatin against Candida species involved
with infections in the oral cavity : an in vitro study. BMC Complementary and Alternative
Medicine, v. 15, n. 417, p. 1-7, 2015.

CHAMILOS, G.; LIONAKIS, M. S.; LEWIS, R. E.; KONTOYIANNIS, D. P. Role of mini-
host models in the study of medically important fungi. Lancet Infectious Diseases, v. 7, n. 1,
p. 42-55, 2007.

CHANDRA, J.; MUKHERJEE, P. K. Candida Biofilms: Development, Architecture, and
Resistance. Microbiology Spectrum, v. 5, n. 6, p. 1-8, 2016.

CHANTHAL S.; PRACHAKOLL, S.; RUANGVIRIYACHAI, C.; LUTHRIA, D. L. Influence
of extraction methodologies on the analysis of five major volatile aromatic compounds of
citronella grass (Cymbopogon nardus) and lemongrass (Cymbopogon citratus) grown in
Thailand. Journal of AOAC International, v. 95, n. 3, p. 763-772, 2012.

CHANTHAI, S.; RUANGVIRIYACHAI, C.; LUTHRIA, D. Influence of Extraction
Methodologies on the Analysis of Five Major Volatile Aromatic Compounds of Citronella
Grass (Cymbopogon nardus) and Lemongrass (Cymbopogon citratus) Grown in Thailand.
Journal of AO, v. 95, n. 3, p. 763772, 2012.

CHEN, Q.; XU, S.; WU, T.; GUOQ, J.; SHA, S.; ZHENG, X.; YU, T. Effect of citronella
essential oil on the inhibition of postharvest Alternaria alternata in cherry tomato. Journal of
the Science of Food and Agriculture, v. 94, p. 2441-2447, 2014.

CHITHRANI, B. D.; GHAZANI, A. A.; CHAN, W. C. W. Determining the Size and Shape
Dependence of Gold Nanoparticle Uptake into Mammalian Cells. Nano Letters, v. 6, n. 4, p.
662-668, 2006.

CLSI. Metodologia dos Testes de Sensibilidade a Agentes Antimicrobianos por Diluicdo para

Bactéria de Crescimento Aerdbico : Norma Aprovada - Sexta Edi¢do. Clinical and Laboratory



27

Standards Institute, v. 23, n. 2, p. 1-81, 2006.

CLSI. Reference Method for Broth Dilution. Clinical and Laboratory Standards Institute,
v. 3, n. 14, p. 1-13, 2008.

COELHO, A. C.; DIEZ, J. G. Biological risks and laboratory-acquired infections : a reality that
cannot be ignored in. Frontiers in Bioengineering and Biotechnology, v. 3, p. 1-10, 2015.
COSTA-ORLANDI, C. B.; SARDI, J. C. O.; PITANGUI, N. S.; OLIVEIRA, H. C. DE;
SCORZONI, L.; GALEANE, M. C.; KAILA P. MEDINA-ALARCON , WANESSA C. M. A.
MELO, M. Y. M.; BRAZ, J. D.; ANA MARISA FUSCO-ALMEIDA, M. J. S. M.-G. Fungal
Biofilms and Polymicrobial Diseases. Journal of Fungi, v. 3, n. 22, p. 1-24, 2017.

COSTA, G. M.; ENDO, E. H.; APARICIO, D.; CORTEZ, G. Effect of plant extracts on
planktonic growth and biofilm of Staphylococcus aureus and Candida albicans. International
Journal of Current Microbiology and Applied Sciences, v. 4, n. 6, p. 908-917, 2015.
DALAZEN, D.; ZANROSSO, D.; WANDERLEY, L.; SILVA, N. L.; FUENTEFRIA, A. M.
Comparacdo do perfil de suscetibilidade entre isolados clinicos de Candida spp . orais e
vulvovaginais no Sul do Brasil. Jornal Brasileiro de Patologia e Medicina Laboratorial, v.
47,n. 1, p. 33-38, 2011.

DECIGA-CAMPOS, M.; RIVERO-CRUZ, 1. ARRIAGA-ALBA, M.; GABRIELA
CASTANEDA-CORRAL, GUADALUPE E. ANGELES-LOPEZ, A. N.; MATA, R. Acute
toxicity and mutagenic activity of Mexican plants used in traditional medicine. Journal of
Ethnopharmacology, v. 110, p. 334-342, 2007.

DENNING, D. W.; KNEALE, M.; SOBEL, J. D.; RAUTEMAA-RICHARDSON, R. Global
burden of recurrent vulvovaginal candidiasis: a systematic review. The Lancet Infectious
Diseases, v. 18, n. 11, p. 339-347, 2018.

DEORUKHKAR, S. C.; SAINI, S.; MATHEW, S. Non- albicans Candida Infection: An
Emerging Threat. Interdisciplinary Perspectives on Infectious Diseases, v. 2014, p. 1-7,
2014.

DEWICK, P. M. Medicinal Natural Products: A Biosynthetic Approach. 3rd. ed. United
Kingdom 2009: [s.n.]. v. 53

DHAKAD, A. K.; PANDEY, V. V.; BEG, S.; RAWAT, J. M.; SINGH, A. Biological,
medicinal and toxicological significance of Eucalyptus leaf essential oil: a review. Journal of
the Science of Food and Agriculture, v. 98, n. 3, p. 833-848, 2018.

DO, T. K. T.; HADJI-MINAGLOU, F.; ANTONIOTTI, S.; FERNANDEZ, X. Authenticity of
essential oils. Trends in Analytical Chemistry, v. 66, p. 146-157, 2014.

DOUGLASS, A. P.; OFFEI, B.; BRAUN-GALLEANI, S.; COUGHLAN, A. Y.; ORTIZ-



28

MERINO, A.; BYRNE, K. P.; WOLFE, K. H.; MARTQOS, A. A. R. Population genomics shows
no distinction between pathogenic Candida krusei and environmental Pichia kudriavzevii: One
species , four names. PLoS Pathogens. v. 14, n. 7, ID €1007138, 27 p., 2018. doi:
10.1371/journal.ppat.1007138.

DUARTE, M. C. T.; FIGUEIRA, G. M.; SARTORATTO, A.; REHDER, V. L. G,
DELARMELINA, C. Anti- Candida activity of Brazilian medicinal plants. Journal of
Ethnopharmacology, v. 97, p. 305-311, 2005.

DUARTE, M. C.T.; LEME, E. E.; DELARMELINA, C.; SOARES, A. A,; FIGUEIRA, G. M,;
SARTORATTO, A. Activity of essential oils from Brazilian medicinal plants on Escherichia
coli. Journal of Ethnopharmacology, v. 111, p. 197-201, 2007.

ELOY, J. O.; PETRILLI, R.; RIBEIRO, H. M.; PALMA, J.; BARCELLOS, A.; CHESCA, D.
L.; SERAFINI, L. N.; TIEZZI, D. G.; LEE, R. J.; MARCHETTI, J. M.; PRETO, R.; PRETO,
R.; STATES, U. Co-loaded paclitaxel/rapamycin liposomes: Development, characterization
and in vitro and in vivo evaluation for breast cancer therapy. Colloids Surfaces B:
Biointerfaces, v. 141, p. 74-82, 2016.

ELSHAFIE, H. S.; CAMELE, I. An Overview of the Biological Effects of Some Mediterranean
Essential Oils on Human Health. BioMed Research International, v. 2017, p. 1-14, 2017.
ESPINA, L.; SOMOLINOS, M.; LORAN, S.; CONCHELLO, P.; GARCIA, D.; PAGAN, R.
Chemical composition of commercial citrus fruit essential oils and evaluation of their
antimicrobial activity acting alone or in combined processes. Food Control, v. 22, n. 6, p. 896—
902, 2011.

ESSID, R.; GHARBI, D.; ABID, G.; KARKOUCH, I.; BEN, T.; FARES, N.; TRABELSI, D.;
MHADHBI, H.; ELKAHOUI, S.; LIMAM, F. Combined e ff ect of Thymus capitatus and
Cinnamomum verum essential oils with conventional drugs against Candida albicans biofilm
formation and elucidation of the molecular mechanism of action. Industrial Crops &
Products, v. 140, p. 111720, 2019.

ETGETON, S. A.; CHASSOT, F.; BOER, C. G.; DONATTI, L.; SVIDZINSKI, T. I. E;;
CONSOLARO, M. E. L. Influéncia da co-agregacédo entre Candida. albicans e Lactobacillus
acidophilus na capacidade de adesdo destes microrganismos as células epiteliais vaginais
humanas (CEVH). Acta Scientiarum Health Sciences, v. 33, n. 1, p. 1-8, 2011.

FERREIRA, D.; GRENOUILLET, F.; BLASCO, G.; SAMAIN, E.; HENON, T.; DUSSAUCY,
A.; MILLON, L.; MERCIER, M.; SEBASTIEN; OUTCOMES. Outcomes associated with
routine systemic antifungal therapy in critically ill patients with Candida colonization.
Intensive Care Medicine, v. 41, p. 1077-1088, 2015.



29

FERREIRA, V. T. P.; INFANTE, V. H. P.; FELIPPIM, E. C.; CAMPOS, P. M. B. G. M.
Application of Factorial Design and Rheology to the Development of Photoprotective
Formulations. AAPS PharmsSciTech, v. 21, n. 46, p. 1-8, 2020.

FORMARIZ, T. P.; CHIAVACCI, L. A.; SCARPA, M. V; SILVA-JUNIOR, A. A.; EGITO,
E.S. T.; TERRUGI, C. H. B.; FRANZINI, C. M.; SARMENTO, V. H. V; OLIVEIRA, A. G.
Structure and viscoelastic behavior of pharmaceutical biocompatible anionic microemulsions
containing the antitumoral drug compound doxorubicin. Colloids and Surfaces B:
Biointerfaces, v. 77, p. 47-53, 2010.

FOX, E.P.; COWLEY, E. S.; NOBILE, C. J.; HARTOONI, N.; NEWMAN, D. K.; JOHNSON,
A. D. Anaerobic Bacteria Grow within Candida albicans Biofilms and Induce Biofilm
Formation in Suspension Cultures. Current Biology, v. 24, n. 20, p. 2411-2416, 2014.
FREIRES, I. D. A.; MENDONC, R.; ALENCAR, S. M. DE; FIGUEIRA, G. M,
APARECIDA, J.; RODRIGUES, D. O.; CRISTINA, M.; DUARTE, T.; ROSALEN, P. L.
Coriandrum sativum L . ( Coriander ) Essential Oil : Antifungal Activity and Mode of Action
on Candida spp ., and Molecular Targets Affected in Human Whole-Genome Expression. PL0oS
ONE, v. 9, n. 6, p. 1-13, 2014.

FUKUSHIMA, R. S.; WEIMER, P. J.; KUNZ, D. A. Use of Photocatalytic Reduction to Hasten
Preparation of Culture Media for Saccharolytic clostridium Species. Brazilian Journal of
Microbiology, v. 34, p. 22-26, 2003.

GABBOUN, N. H.; NAJIB, N. M.; IBRAHIM, H. G.; ASSAF, S. Release of salicylic acid ,
diclofenac acid and diclofenac acid salts from isotropic and anisotropic nonionic surfactant
systems across rat skin. International Journal of Pharmaceutics, v. 212, p. 73-80, 2001.
GANJEWALA, D.; LUTHRA, R. Essential Oil Biosynthesis and Regulation in the Genus
Cymbopogon. Natural Product Communications, v. 5, n. 1, p. 1-16, 2010.

GARAVAGLIA, J.; MARKOSKI, M. M.; OLIVEIRA, A.; MARCADENTI, A. Grape seed oil
compounds: Biological and chemical actions for health. Nutrition and Metabolic Insights, v.
9, p. 59-64, 2016.

GARBEE, D. D.; PIERCE, S. S.; MANNING, J. Opportunistic Fungal Infections in Critical
Care Units. Critical Care Nursing Clinics of North America, v. 29, n. 1, p. 67-79, 2017.
GHAFFARI, Z.; RAHIMMALEK, M.; SABZALIAN, M. R. Variations in Essential Oil
Composition and Antioxidant Activity in Perovskia abrotanoides Kar. Collected from Different
Regions in Iran. Chemistry and Biodiversity, v. 15, n. 6, 2018.

GHOSH, V.; SARANYA, S.; MUKHERJEE, A.; CHANDRASEKARAN, N. Antibacterial

microemulsion prevents sepsis and triggers healing of wound in wistar rats. Colloids and



30

Surfaces B: Biointerfaces, v. 105, p. 152-157, 2013.

GIONGO, J. L.; VAUCHER, R. DE A.; FAUSTO, V. P.; QUATRIN, P. M.; LOPES, L. Q. S;;
SANTOS, R. C. V.; GUNDEL, A.; GOMES, P.; STEPPE, M. Microbial Pathogenesis Anti-
Candida activity assessment of Pelargonium graveolens oil free and nanoemulsion in biofilm
formation in hospital medical supplies. Microbial Pathogenesis, v. 100, p. 170-178, 2016.
GLOCKNER, A. Treatment and Prophylaxis of Invasive Candidiasis with Anidulafungin,
Caspofungin and Micafungin - Review of the Literature. European Journal of Medical
Research, v. 16, p. 167-179, 2011.

GOH, P. S.; NG, M. H.; CHOO, Y. M.; BOYCE, A. N.; CHUAH, C. H. Production of
nanoemulsions from palm-based tocotrienol rich fraction by microfluidization. Molecules, v.
20, n. 11, p. 19936-19946, 2015.

GONCALVES, B.; FERREIRA, C.; ALVES, C. T.; HENRIQUES, M.; AZEREDO, J.; SILVA,
S. Vulvovaginal candidiasis: Epidemiology, microbiology and risk factors. Critical Reviews
in Microbiology, v. 42, n. 6. p. 905-927, 2016).

GONZALEZ-LARA, M. F.; TORRES-GONZALEZ, P.; CORNEJO-JUAREZ, P.;
VELAZQUEZ-ACOSTA, C.. MARTINEZ-GAMBOA, A.. RANGEL-CORDERO, A
BOBADILLA-DEL-VALLE, M.; OSTROSKY-ZEICHNER, L.; PONCE-DE-LEON, A
SIFUENTES-OSORNIO, J. Impact of inappropriate antifungal therapy according to current
susceptibility breakpoints on Candida bloodstream infection mortality, a retrospective analysis.
BMC infectious diseases, v. 17, n. 1, p. 753, 2017.

GU, Y.; TANG, X.; YANG, M.; YANG, D.; LIU, J. Transdermal drug delivery of triptolide-
loaded nanostructured lipid carriers: Preparation, pharmacokinetic, and evaluation for
rheumatoid arthritis. International Journal of Pharmaceutics, v. 554, n. October 2018, p.
235-244, 2019.

GUTERRES, S. S.; ALVES, M. P.; POHLMANN, A. R. Polymeric Nanoparticles |,
Nanospheres and Nanocapsules, for Cutaneous Applications. Drug Target Insights, v. 2, p.
147-157, 2014.

GUTIERREZ-DEL-RIO, I.; FERNANDEZ, J.; LOMBO, F. Plant nutraceuticals as
antimicrobial agents in food preservation: terpenoids, polyphenols and thiols. International
Journal of Antimicrobial Agents, v. 52, n. 3, p. 309-315, 2018.

HAMAD, M.; KAZANDJI, N.; AWADALLAH, S.; ALLAM, H. Prevalence and
epidemiological characteristics of vaginal candidiasis in the UAE. Mycoses, p. 184-190, 2014.
HANI, U.; SHIVAKUMAR, H. G.; VAGHELA, R.; OSMANI, R. A. M.; SHRIVASTAVA,

A. Candidiasis: a fungal infection--current challenges and progress in prevention and treatment.



31

Infectious disorders drug targets, v. 15, n. 1, p. 42-52, 2015.

HERNANDEZ, F.; SANCHO, J. V.; IBANEZ, M.; ABAD, E.; PORTOLES, T.; MATTIOLI,
L. Current use of high-resolution mass spectrometry in the environmental sciences. Analytical
and Bioanalytical Chemistry, v. 403, n. 5, p. 1251-1264, 2012.

HIROTA, K.; YUMOTO, H.; SAPAAR, B.; MATSUO, T.; ICHIKAWA, T.; MIYAKE, Y.
Pathogenic factors in Candida biofilm-related infectious diseases. Journal of Applied
Microbiology, v. 122, n. 2, p. 321-330, 2017.

HOLLAND, L. M.; SCHRODER, M. S.; TURNER, S. A.; TAFF, H.: ANDES, D.; GROZER,
Z.: GACSER, A.; AMES, L.; HAYNES, K.: HIGGINS, D. G.; GERALDINE, B. Comparative
Phenotypic Analysis of the Major Fungal Pathogens Candida Comparative Phenotypic
Analysis of the Major Fungal Pathogens Candida parapsilosis and Candida albicans. PLoS
ONE, v. 10, n. 9, p. 1-18, 2014.

HUNG, C. F.,; FANG, C. L,; LIAO, M. H.; FANG, J. Y. The effect of oil components on the
physicochemical properties and drug delivery of emulsions: Tocol emulsion versus lipid
emulsion. International Journal of Pharmaceutics, v. 335, n. 1-2, p. 193-202, 2007.
HUNTER, R. J. Zeta potential in colloid science: principles and applications. Academic
Press; 1981.

HUSAIN, F. M.; AHMAD, |.; KHAN, MOHAMMAD S.; AHMAD, E.; TAHSEEN, Q.
KHAN, MOHD SHAHNAWAZ; ALSHABIB, N. A. Sub-MICs of Mentha piperita essential
oil and menthol inhibits AHL mediated quorum sensing and biofilm of Gram-negative bacteria.
Frontiers in Microbiology, v. 6, p. 1-12, 2015.

HYLDGAARD, M.; MYGIND, T.; MEYER, R. L. Essential oils in food preservation: Mode
of action, synergies, and interactions with food matrix components. Frontiers in
Microbiology, v. 3, p. 1-24, 2012.

INNSAN, M. F. M. F.; SHAHRIL, M. H.; SAMIHAH, M. S.; ASMA, O. S.; RADZI, S. M,;
JALIL, K. A.; HANINA, M. N. Pharmacodynamic properties of essential oils from
Cymbopogon species. African Journal of Pharmacy and Pharmacology, v. 5, n. 24, p. 2676—
2679, 2011.

JAFRI, H.; HUSAIN, F. M.; AHMAD, I. Antibacterial and antibiofilm activity of some
essential oils and compounds against clinical strains of Staphylococcus aureus Journal of
Biomedical & Therapeutic Sciences, v. 1, n. 1, p. 65-71, 2014.

JANG, S. J,;; LEE, K.; KWON, B.; YOU, H. J.; KO, G. Vaginal lactobacilli inhibit growth and
hyphae formation of Candida albicans. Scientific Reports, v. 9, p. 1-9, 2019.
JANTRAWUT, P.; BOONSERMSUKCHAROEN, K.; THIPNAN, K.; CHAIWARIT, T,



32

HWANG, K.-M.; PARK, E.-S. Enhancement of Antibacterial Activity of Orange QOil in Pectin
Thin Film by Microemulsion. Nanomaterials, v. 8, n. 7, p. 545, 2018.

KALE, J. N.; JUNIOR, L. V. A. Studies on microemulsions using Brij 96 as surfactant and
glycerin, ethylene glycol and propylene glycol as cosurfactants. International Journal of
Pharmaceutics, v. 57, p. 87-93, 1989.

KANAFANI, Z. A.; PERFECT, J. R. Resistance to antifungal agents: Mechanisms and clinical
impact. Chinese Journal of Infection and Chemotherapy, v. 10, n. 4, p. 320, 2010.
KANDIMALLA, R.; KALITA, S.; CHOUDHURY, B.; DASH, S.; KALITA, K.; KOTOKY,
J. Chemical composition and anti-candidiasis mediated wound healing property of
Cymbopogon nardus essential oil on chronic diabetic wounds. Frontiers in Pharmacology, v.
7,p. 1-8, 2016.

KATHIRAVAN, M. K.; SALAKE, A. B.; CHOTHE, A. S.; DUDHE, P. B.; WATODE, R. P.;
MUKTA, M. S.; GADHWE, S. The biology and chemistry of antifungal agents: A review.
Bioorganic and Medicinal Chemistry, v. 20, n. 19, p. 5678-5698, 2012.

KELIDARI, H. R.; MOAZENI, M.; BABAEI, R.; SAEEDI, M.; AKBARI, J.; PARKOOHI, P.
I.; NABILI, M.; GOHAR, A. A.; MORTEZA-SEMNANI, K.; NOKHODCHI, A. Improved
yeast delivery of fluconazole with a nanostructured lipid carrier system. Biomedicine and
Pharmacotherapy, v. 89, p. 83-88, 2017.

KHAN, M. S. A.; AHMAD, |. Phytomedicine In vitro antifungal , anti-elastase and anti-
keratinase activity of essential oils of Cinnamomum - , Syzygium - and Cymbopogon -species
against Aspergillus fumigatus and Trichophyton rubrum. European Journal of Integrative
Medicine, v. 19, n. 1, p. 48-55, 2011.

KHAN, M. S. A.; AHMAD, I. Biofilm inhibition by Cymbopogon citratus and Syzygium
aromaticum essential oils in the strains of Candida albicans. Journal of Ethnopharmacology,
v. 140, n. 2, p. 416-423, 2012.

KIM, J.-R.; HARIBALAN, P.; SON, B.-K.; AHN, Y.-J. Fumigant Toxicity of Plant Essential
Oils Against Camptomyia corticalis (Diptera: Cecidomyiidae). Journal of Economic
Entomology, v. 105, n. 4, p. 1329-1334, 2012.

KIM, J.; SUDBERY, P. Candida albicans, a Major Human Fungal Pathogen. The Journal of
Microbiology, v. 49, n. 2, p. 171-177, 2011.

KOBA, K.; SANDA, K.; GUYON, C.; RAYNAUD, C.; CHAUMONT, J. P.; NICOD, L. In
vitro cytotoxic activity of Cymbopogon citratus L. and Cymbopogon nardus L. essential oils
from Togo. Bangladesh Journal of Pharmacology, v. 4, n. 1, p. 29-34, 20009.

KONG, B.; SEOG, J. H.; GRAHAM, L. M.; LEE, S. B. Experimental considerations on the



33

cytotoxicity of nanoparticles. Nanomedicine, v. 6, n. 5, p. 929-941, 2011.

KOS, M.; KAHRU, A.; DROBNE, D.; SINGH, S.; KALCIKOVA, G.; KUHNEL, D.; ROHIT,
R.; GOTVAIN, A. Z.; JEMEC, A. A case study to optimise and validate the brine shrimp
Artemia franciscana immobilisation assay with silver nanoparticles: The role of harmonisation.
Environmental Pollution, v. 213, p. 173-183, 2016.

KPOVIESSI, S.; BERO, J.; AGBANI, P.; GBAGUIDI, F.; KPADONOU-KPOVIESSI, B.;
SINSIN, B.; ACCROMBESSI, G.; FREDERICH, M.; MOUDACHIROU, M.; QUETIN-
LECLERCQ, J. Chemical composition, cytotoxicity and in vitro antitrypanosomal and
antiplasmodial activity of the essential oils of four Cymbopogon species from Benin. Journal
of Ethnopharmacology, v. 151, n. 1, p. 652-659, 2014.

KUHN, D. .; GEORGE, T.; JCHANDRA; P.K.MUKHERJEE; GHANNOUM, M. A.
Antifungal Susceptibility of Candida Biofilms: Unique Efficacy of Amphotericin B Lipid
Formulations and Echinocandins. American Society for Microbiology, v. 46, n. 6, p. 1773—
1780, 2002.

KUMAR, ANAND; ZARYCHANSKI, R.; PISIPATI, A.; KUMAR, ASEEM,;
KETHIREDDY, S.; BOW, E. J. Fungicidal versus fungistatic therapy of invasive Candida
infection in non-neutropenic adults: a meta-analysis. Mycology, v. 9, n. 2, p. 116-128, 2018.
KURTZMAN, C. P.; SMILEY, M. J.; JOHNSON, C. J. Emendation of the Genus Issatchenkia
Kudriavzev and Comparison of Species by Deoxyribonucleic Acid Reassociation , Mating
Reaction , and Ascospore Ultrastructure. International Journal of Systematic Bacteriology,
v. 30, n. 2, p. 503-513, 2018.

KWAMIN, F.; NARTEY, N. O.; CODJOE, F. S.; NEWMAN, M. J. Distribution of Candida
species among HIV-positive patients with oropharyngeal candidiasis in Accra , Ghana. The
Journal of Infection in Developing Countries, v. 7, n. 1, p. 41-45, 2013.

LARA, H. H.; GUISBIERS, G.; MENDOZA, J.; MIMUN, L. C.; VINCENT, B. A.; LOPEZ-
RIBOT, J. L.; NASH, K. L. Synergistic antifungal effect of chitosan-stabilized selenium
nanoparticles synthesized by pulsed laser ablation in liquids against Candida albicans biofilms.
International Journal of Nanomedicine, v. 13, p. 2697-2708, 2018.

LEWINSKI, N.; COLVIN, V.; DREZEK, R. Cytotoxicity of Nanoparticles. Small, v. 4, n. 1,
p. 26-49, 2008.

LI, X.; HOU, Y.; YUE, L.; LIU, S.; DU, J.; SUN, S. Potential Targets for Antifungal Drug
Discovery Based on Growth and Virulence in Candida albicans. Antimicrobial Agents and
Chemotherapy, v. 59, n. 10, p. 5885-5891, 2015.

LOCKHART, S. R.; WAGNER, D.; IQBAL, N.; PAPPAS, P. G.; ANDES, D. R,



34

KAUFFMAN, C. A.; BRUMBLE, L. M.; HADLEY, S.; WALKER, R.; ITO, J. |.; BADDLEY,
J. W.; CHILLER, T.; PARK, B. J. Comparison of In Vitro Susceptibility Characteristics of
Candida Species from Cases of Invasive Candidiasis in Solid Organ and Stem Cell Transplant
Journal of Clinical Microbiology, v. 49, n. 7, p. 2404-2410, 2014.

LOHSE, M. B.; GULATI, M.; JOHNSON, A. D.; NOBILE, C. J. Development and regulation
of single- and multi-species Candida albicans biofilms. Nature Reviews Microbiology, v. 344,
n. 6188, p. 1173-1178, 2015.

LUM, K. Y.; TAY, S. T,; LE, C. F.; LEE, V. S.; SABRI, N. H.; VELAYUTHAN, R. D.;
HASSAN, H.; SEKARAN, S. D. Activity of novel synthetic peptides against Candida albicans.
Scientific Reports, v. 5, p. 1-12, 2015.

MAKANJUOLA, O.; BONGOMIN, F.; FAYEMIWO, S. A. An Update on the Roles of Non-
albicans Candida Species in Vulvovaginitis. Journal of Fungi, v. 4, n. 121, p. 1-17, 2018.
MARAK, M. B.; DHANASHREE, B. Antifungal Susceptibility and Biofilm Production of
Candida spp. Isolated from Clinical Samples . International Journal of Microbiology, v.
2018, p. 1-5, 2018.

MARTINS, M. D. R.; ARANTES, S.; CANDEIAS, F.; TINOCO, M. T.; CRUZ-MORAIS, J.
Antioxidant, antimicrobial and toxicological properties of Schinus molle L. essential oils.
Journal of Ethnopharmacology, v. 151, n. 1, p. 485492, 2014.

MARUYAMA, N.; TAKIZAWA, T.; ISHIBASHI, H.; HISAJIMA, T.; INOUYE, S,
YAMAGUCHI, H.; ABE, S. Protective Activity of Geranium Oil and Its Component, Geraniol,
in Combination with Vaginal Washing against Vaginal Candidiasis in Mice. Biological &
Pharmaceutical Bulletin, v. 31, n. 8, p. 1501-1506, 2008.

MASKARINEC, S. A.; PARLAK, Z.; TU, Q.; LEVERING, V.; ZAUSCHER, S.; LOPEZ, G.
P.; FOWLER, V. G.; PERFECT, J. R. On-demand release of Candida albicans biofilms from
urinary catheters by mechanical surface deformation. Biofouling, v. 34, n. 6, p. 595-604, 2018.
MATSUBARA, V. H.; WANG, Y.; BANDARA, H. M. H. N.; MAYER, M. P. A,
SAMARANAYAKE, L. P. Probiotic lactobacilli inhibit early stages of Candida albicans
biofilm development by reducing their growth, cell adhesion, and filamentation. Applied
Microbiology and Biotechnology, v. 100, n. 14, p. 6415-6426, 2016.

MATU, E. N.; KIRIRA, P. G.; KIGONDU, E. V. M.; MOINDI, E. Antimicrobial activity of
organic total extracts of three Kenyan medicinal plants. African Journal of Pharmacology
and Therapeutics, v. 1, n. 1, p. 14-18, 2012.

MAUPAS, C.; MOULARI, B.; BEDUNEAU, A.; LAMPRECHT, A.; PELLEQUER, V.
Surfactant dependent toxicity of lipid nanocapsules in HaCaT cells. International Journal of



35

Pharmaceutics, v. 411, n. 1-2, p. 136-141, 2011.

MAYER, F. L.; WILSON, D.; HUBE, B. Candida albicans pathogenicity mechanisms.
Virulence, v. 4, n. 2, p. 119-128, 2013.

MICKIENE, R.; BAKUTIS, B.; BALIUKONIENE, V. Antimicrobial activity of two essential
oils. Annals of Agricultural and Environmental Medicine, p. 139-144, 2011.

MILLSAP, K. W.; BOS, R.; MEI, H. C. VAN DER; BUSSCHER, H. J. Adhesion and surface-
aggregation of Candida albicans from saliva on acrylic surfaces with adhering bacteria as
studied in a parallel plate flow chamber. Antonie van Leeuwenhoek, v. 75, p. 351-359, 1999.
MILLSOP, J. W.; FAZEL, N. Oral candidiasis. Clinics in Dermatology, v. 34, n. 4, p. 487—
494, 2016.

MIRO, M. S.; RODRIGUEZ, E.; VIGEZZI, C.; ICELY, P. A;; GARCIA, L. N.; PAINETTI,
N.; CRISTINA A. MALDONADO, F. O. R.; CAEIRO, J. P.; SOTOMAYOR, C. E.
Contribution of TLR2 pathway in the pathogenesis of vulvovaginal candidiasis. Pathogens and
Disease, v. 75, n. 7, p. 1-10, 2018.

MOGHIMIPOUR, E.; SALIMI, A.; EFTEKHARI, S. Design and Characterization of
Microemulsion Systems for Naproxen. Advanced Pharmaceutical Bulletin, v. 3, n. 1, p. 63—
71, 2013.

MOSCI, P.; PIETRELLA, D.; RICCI, G.; PANDEY, N.; MONARI, C.; PERICOLINI, E.;
GABRIELLLI, E.; PERITO, S.; BISTONI, F.; VECCHIARELLI, A. Mouse Strain-Dependent
Differences in Estrogen Sensitivity During Vaginal Candidiasis. Mycopathologia, v. 175, n.
1-2, p. 1-11, 2013.

MOTA, K. S. DE L. Atividade Antifangica do Oleo Essencial de Thymus vulgaris L. e
Fitoconstituintes contra Rhizopus oryzae e Rhizopus microsporus: Interacdo com
Ergosterol. 2013. 128 p. Tese (Doutorado em Farmacologia) - Jodo Pessoa: Universidade
Federal da Paraiba, 2013.

MUHD HAFFIZ, J.; NORHAYATI, I.; GETHA, K.; NOR AZAH, M. A.; MOHD ILHAM, A,;
LILI SAHIRA, H.; ROSHAN JAHN, M. S.; MUHD SYAMIL, A. Chemical composition and
in vitro antitrypanosomal activity of fractions of essential oil from Cymbopogon nardus L.
Tropical Biomedicine, v. 30, n. 1, p. 9-14, 2013.

MUKAREMERA, L.; LEE, K. K.; MORA-MONTES, H. M.; GOW, N. A. R. Candida albicans
yeast, pseudohyphal, and hyphal morphogenesis differentially affects immune recognition.
Frontiers in Immunology, v. 8, n. Jun, p. 1-12, 2017.

MUZAFFAR, F.; SINGH, U. K.; CHAUHAN, L. Review on Microemulsion As Futuristic
Drug Delivery. International Journal of Pharmacy and Pharmaceutical Sciences, v. 5, n.



36

3, p. 39-53, 2014.

NAGLIK, J. R.; FIDEL, P. L.; ODDS, F. C. Animal models of mucosal Candida infection.
FEMS Microbiology Letters, v. 283, n. 2, p. 129-139, 2008.

NAICKER, S. D.; PATEL, M. Dodonaea viscosa var . angustifolia Inhibits Germ Tube and
Biofilm Formation by C. albicans. Evidence-Based Complementary and Alternative
Medicine, p. 1-7, 2013.

NAKAHARA, K.; ALZOREKY, N. S.; YOSHIHASHI, T.; NGUYEN, H. T. T
TRAKOONTIVAKORN, G. Chemical Composition and Antifungal Activity of Essential Oil
from Cymbopogon nardus (Citronella Grass). Japan Agricultural Research Quarterly, v. 37,
n. 4, p. 249-252, 2003.

NEVES, J.; AMARAL, M. H.; BAHIA, M. F. Performance of an in vitro mucoadhesion testing
method for vaginal semisolids: Influence of different testing conditions and instrumental
parameters. European Journal of Pharmaceutics and Biopharmaceutics, v. 69, p. 622-632,
2008.

OLIVEIRA, C. A;; GOUVEA, M. M.; ANTUNES, G. R.; ZAIDA MARIA FARIA DE
FREITAS, F. F. DE C. M.; RICCI-JUNIOR, E. Nanoemulsion containing 8-methoxypsoralen
for topical treatment of dermatoses : Development , characterization and ex vivo permeation in
porcine skin. International Journal of Pharmaceutics, v. 547, n. 1-2, p. 1-9, 2018.
OLIVERO-VERBEL, J.; NERIO, L. S.; STASHENKO, E. E. Bioactivity against Tribolium
castaneum Herbst (Coleoptera: Tenebrionidae) of Cymbopogon citratus and Eucalyptus
citriodora essential oils grown in Colombia. Pest Management Science, v. 66, n. 6, p. 664—
668, 2010.

OLSON, M. L.; JAYARAMAN, A.; KAO, K. C. Relative Abundances of Candida albicans
and Candida glabrata in In Vitro Coculture Biofilms Impact Biofilm Structure and Formation.
Appied and Environmental Microbiology, v. 84, n. 8, p. 1-14, 2018.

OVCHINNIKOVA, E. S.; KROM, B. P.; BUSSCHER, H. J.; MEI, H. C. VAN DER.
Evaluation of adhesion forces of Staphylococcus aureus along the length of Candida albicans
hyphae. BMC Microbiology, v. 12, n. 281, p. 1-7, 2012.

OVCHINNIKOVA, E. S.; KROM, B. P.; HARAPANAHALLI, A. K.; BUSSCHER, H. J;
MEI, H. C. VAN DER. Surface Thermodynamic and Adhesion Force Evaluation of the Role
of Chitin-Binding Protein in the Physical Interaction between Pseudomonas aeruginosa and
Candida albicans. Langmuir, v. 29, p. 1-7, 2013.

PAGE, B.; PAGE, M.; NOEL, C. A new fluorometric assay for cytotoxicity measurements in
vitro. International Journal of Oncology, v. 3, p. 473-476, 1993.



37

PARRA, A. L.; YHEBRA, R. S.; SARDINAS, I. G.; BUELA, L. I. Comparative study of the
assay of Artemia salina L. and the estimate of the medium lethal dose (LDso value) in mice, to
determine oral acute toxicity of plant extracts. Phytomedicine, v. 8, n. 5, p. 395-400, 2001.
PARTEARROYO, M. A.; OSTOLAZA, H.; GONI, F. M.; BARBERA-GUILLEM, E.
Surfactant-induced cell toxicity and cell lysis. Biochemical Pharmacology, v. 40, n. 6, p.
1323-1328, 1990.

PEIXOTO, L. R.; ROSALEN, P. L.; GABRIELA LACET SILVA FERREIRA, I. A. F,;
FABIOLA GALBIATTI DE CARVALHO, LUCIO ROBERTO CASTELLANO, R. D. DE C.
Antifungal activity, mode of action and anti-biofilm effects of Laurus nobilis Linnaeus essential
oil against Candida spp. Archives of Oral Biology, v. 73, p. 179-185, 2017.

PELTOLA, S.; SAARINEN-SAVOLAINEN, P.; KIESVAARA, J.; SUHONEN, T. M,
URTTI, A. Microemulsions for topical delivery of estradiol. International Journal of
Pharmaceutics, v. 254, p. 99-107, 2003.

PENZES, T.; ILDIKO, C.; ISTVAN, E. Rheological analysis of the structural properties
effecting the percutaneous absorption and stability in pharmaceutical organogels. Rheologica
Acta, v. 43, p. 457-463, 2004.

PEREIRA, J. V.; FREIRES, I. A.; CASTILHO, A. R.; CUNHA, M. G. DA; ALVES, H. DA
S.; ROSALEN, P. L. Antifungal potential of Sideroxylon obtusifolium and Syzygium cumini
and their mode of action against Candida albicans. Pharmaceutical Biology, v. 54, n. 10, p.
2312-2319, 2016.

PERFECT, J. R. “ Is there an emerging need for new antifungals ?”” Expert Opinion on
Emerging Drugs, v. 21, n. 2, p. 129-131, 2016.

PFALLER, M. A.; DIEKEMA, D. J.; GIBBS, D. L.; NEWELL, V. A;; MEIS, J. F.; GOULD,
. M.; FU, W.; COLOMBO, A. L.; RODRIGUEZ-NORIEGA, E.; THE GLOBAL
ANTIFUNGAL SURVEILLANCE GROUP. Results from the ARTEMIS DISK Global
Antifungal Surveillance Study, 1997 to 2005: an 8.5-Year Analysis of Susceptibilities of
Candida Species and Other Yeast Species to Fluconazole and Voriconazole Determined by
CLSI Standardized Disk Diffusion Testing. Journal of Clinical Microbiology, v. 45, n. 6, p.
1735-1745, 2007.

PFALLER, M. A.; DIEKEMA, D. J.; GIBBS, D. L.; NEWELL, V. A.; NAGY, E;
DOBIASOVA, S.; RINALDI, M.; BARTON, R.; VESELOV, A.; THE GLOBAL
ANTIFUNGAL SURVEILLANCE GROUP. Candida krusei, a Multidrug-Resistant
Opportunistic Fungal Pathogen:Geographic and Temporal Trends from the ARTEMIS DISK
Antifungal Surveillance Program, 2001 to 2005. Journal of Clinical Microbiology, v. 46, n.



38

2, p. 515-521, 2008.

PIAZZINI, V.; BIGAGLI, E.; LUCERI, C.; BILIA, A. R.; BERGONZI, M. C. Enhanced
Solubility and Permeability of Salicis cortex Extract by Formulating as a Microemulsion.
Planta Medica, v. 84, n. 12/13, p. 976-984, 2018.

PICCINELLI, A. C.; FIGUEIREDO, D.; AQUINO, D. S.; MORATO, P. N.; KURAOKA-
OLIVEIRA, A. M.; LAURIANO, R.; STRAPASSON, B.; PEREIRA, E.; ELIDA, M.;
STEFANELLO, A.; OLIVEIRA, R. J.; APARECIDA, C.; KASSUYA, L. Activities of
Ethanolic Extract and Fruticulin A from Salvia lachnostachys Leaves in Mice. Evidence-Based
Complementary and Alternative Medicine, p. 1-8, 2014.

PIERCE, C. G.; SRINIVASAN, A.; UPPULURI, P.; RAMASUBRAMANIAN, A. K;
LOPEZ-RIBOT, J. L. Antifungal therapy with an emphasis on biofilms. Current Opinion in
Pharmacology, v. 13, n. 5, p. 726-730, 2013.

PIETRELLA, D.; ANGIOLELLA, L.; VAVALA, E.; RACHINI, A.; MONDELLO, F,
RAGNO, R.; BISTONI, F.; VECCHIARELLI, A. Beneficial effect of Mentha suaveolens
essential oil in the treatment of vaginal candidiasis assessed by real-time monitoring of
infection. BMC Complementary and Alternative Medicine, v. 11, n. 1, p. 18, 2011.
PITANGUI, N. S.; SARDI, J. C. O.; SILVA, J. F.; BENADUCCI, T.; SILVA, R. A. M,;
RODRIGUEZ-ARELLANES, G.; TAYLOR, M. L.; MENDES-GIANNINI, M. J. S.; FUSCO-
ALMEIDA, A. M. Adhesion of Histoplasma capsulatum to pneumocytes and biofilm formation
on an abiotic surface. Biofouling, v. 28, n. 7, p. 711-718, 2012.

PRASAD, R.; RAWAL, M. K. Efflux pump proteins in antifungal resistance. Frontiers in
Pharma, v. 5, p. 1-13, 2014.

PRYDATKO, A. V; BELYAEVA, L. A;; JIANG, L.; LIMA, L. M. C.; SCHNEIDER, G. F.
Contact angle measurement of free-standing square-millimeter single-layer graphene. Nature
Communications, p. 1-7, 2018.

QUATRIN, P. M.; VERDI, C. M.; SOUZA, M. E. DE; GODOI, S. N. DE; KLEIN, B.;
GUNDEL, A.; WAGNER, R.; ALMEIDA VAUCHER, R. DE; OURIQUE, A. F.; SANTOS,
R. C. V. Antimicrobial and antibiofilm activities of nanoemulsions containing Eucalyptus
globulus oil against Pseudomonas aeruginosa and Candida spp. Microbial Pathogenesis, v.
112, p. 230-242, 2017.

QUINTIN, J.; ASMAR, J.; MATSKEVICH, A. A.; LAFARGE, M.; FERRANDON, D. The
Drosophila Toll Pathway Controls but Does Not Clear Candida glabrata Infections. The
Journal of Immunology, v. 190, n. 6, p. 2818-2827, 2013.

RADULOVIC, N. S.; MLADENOVIC, M. Z.; BLAGOJEVIC, P. D.; STOJANOVIC-RADIC,



39

Z. Z.; ILIC-TOMIC, T.; SENEROVIC, L.; NIKODINOVIC-RUNIC, J. Toxic essential oils.
Part I11: ldentification and biological activity of new allylmethoxyphenyl esters from a
Chamomile species (Anthemis segetalis Ten.). Food and Chemical Toxicology, v. 62, p. 554—
565, 2013.

RAMAGE, G.; RAJENDRAN, R.; SHERRY, L.; WILLIAMS, C. Fungal Biofilm Resistance.
International Journal of Microbiology, p. 1-14, 2012.

RAMOS, M. A. S.; CALIXTO, G.; TOLEDO, L. G.; BONIFACIO, B. V.; SANTOS, L. C;
ALMEIDA, M. T. G.; CHORILLI, M.; BAUAB, T. M. Liquid crystal precursor mucoadhesive
system as a strategy to improve the prophylactic action of Syngonanthus nitens (Bong.) Ruhland
against infection by Candida krusei. International Journal of Nanomedicine, v. 10, p. 7455—
7466, 2015.

RAMOS, M. A. S.: SILVA, P. B.; SPOSITO, L.; TOLEDO, L. G.; BONIFACIO, B. V;
RODERO, C. F.; SANTOS, K. C.; CHORILLI, M.; BAUAB, T. M. Nanotechnology-based
drug delivery systems for control of microbial biofilms: a review. International Journal of
Nanomedicine, v. 13, p. 1179-1213, 2018.

RAMOS, M. A. S.; SILVA, P. B.; TOLEDO, L. G.; ODA, F. B.; SILVA, I. C.; SANTOS, L.
C.; SANTOS, A. G.; ALMEIDA, M. T. G.; PAVAN, F. R.; CHORILLI, M.; BAUAB, T. M.
Intravaginal Delivery of Syngonanthus nitens ( Bong .) Ruhland Fraction Based on a
Nanoemulsion System Applied to Vulvovaginal Candidiasis Treatment. Journal of
Biomedical Nanotechnology, v. 15, p. 1072-1089, 2019.

RAMOS, M. A. S.; TOLEDO, L. G.; CALIXTO, G. F.; BONIFACIO, B. V; ARAUJO, M. G.
F.; SANTOS, L. C.; ALMEIDA, M. T. G.; CHORILLI, M.; BAUAB, T. M. Syngonanthus
nitens Bong. (Rhul.)-loaded nanostructured system for Vulvovaginal candidiasis treatment.
International Journal of Molecular Sciences, v. 17, n. 8, p. 1368-1387, 2016.

REHMAN, J. U.; ALI, A.; KHAN, I. A. Fitoterapia Plant based products : Use and development
as repellents against mosquitoes : A review. Fitoterapia, v. 95, p. 65-74, 2014.

RENCBER, S.; AY, Z.; KATIP, I.; UNIVERSITESI, C.; LIMONCU, M. H. Mucoadhesive in
situ gel formulation for vaginal delivery of clotrimazole : formulation , preparation , and in vitro
/ in vivo evaluation. Pharmaceutical Development and Technology, p. 1-11, 2016.
RODERO, C. F.; CALIXTO, G. M. F.; SANTOS, K. C.; SATO, M. R.; RAMOS, M. A. S,
MIRO, M. S.; RODRIGUEZ, E.; VIGEZZI, C.; BAUAB, T. M.; SOTOMAYOR, C. E;
CHORILLI, M. Curcumin-Loaded Liquid Crystalline Systems for Controlled Drug Release and
Improved Treatment of Vulvovaginal Candidiasis. Molecular Pharmaceutics, v. 15, n. 10, p.
4491-4504, 2018.



40

RODRIGUES, C. F.; SILVA, S.; HENRIQUES, M. Candida glabrata: A review of its features
and resistance. European Journal of Clinical Microbiology and Infectious Diseases, v. 33,
n.5, p. 673-688, 2014.

RODRIGUES, K. A. D. F.; DIAS, C. N.; AMARAL, F. M. M. DO; MORAES, D. F. C,;
MOUCHREK FILHO, V. E.; ANDRADE, E. H. A;; MAIA, J. G. S. Molluscicidal and
larvicidal activities and essential oil composition of Cymbopogon winterianus.
Pharmaceutical Biology, v. 51, n. 10, p. 1293-1297, 2013.

ROOSIJEN, A.; KAPER, H. J.; MEI, H. C. VAN DER; NORDE, W.; BUSSCHER, H. J.
Inhibition of adhesion of yeasts and bacteria by poly ( ethylene oxide ) -brushes on glass in a
parallel plate flow chamber. Microbiology, v. 149, p. 3239-3246, 2003.

ROSATI, D.; BRUNO, M.; JAEGER, M.; OEVER, J.; NETEA, M. G. Recurrent VVulvovaginal
Candidiasis : An Immunological Perspective. Microorganisms, v. 8, n. 144, p. 1-15, 2020.
ROTAVA, R.; ZANELLA, I.; SILVA, L. P. DA; MANFRON, M. P.; CERON, C. S.; ALVES,
S. H.; KARKOW, A. K.; SANTOS, J. P. A. Atividade antibacteriana, antioxidante e tanante de
subprodutos da uva. Ciéncia Rural, v. 39, n. 3, p. 941-944, 2009.
SAENGMEE-ANUPHARB, S.; SRIKHIRIN, T.; THAWEBOON, B.; THAWEBOON, S.;
AMORNSAKCHAI, T.; DECHKUNAKORN, S.; SUDDHASTHIRA, T. Antimicrobial
effects of silver zeolite, silver zirconium phosphate silicate and silver zirconium phosphate
against oral microorganisms. Asian Pacific Journal of Tropical Biomedicine, v. 3, n. 1, p.
47-52, 2013.

SALERNO, C.; PASCALE, M.; CONTALDO, M.; ESPOSITO, V.; BUSCIOLANO, M.;
MILILLO, L.; GUIDA, A.; PETRUZZI, M.; SERPICO, R. Candida-associated denture
stomatitis. Medicina Oral, Patologia Oral y Cirugia Bucal, v. 16, n. 2, p. 139-143, 2011.
SALMAZI, R.; CALIXTO, G.; BERNEGOSSI, J.; RAMOS, M. APARECIDO DOS
SANTOS; BAUAB, T. M.; CHORILLI, M.; SCHOOL. A curcumin-loaded liquid crystal
precursor mucoadhesive system for the treatment of vaginal candidiasis. International Journal
of Nanomedicine, v. 10, p. 4815-4824, 2015.

SAMARANAYAKE, Y. H.; SAMARANAYAKE, L. P. Experimental oral candidiasis in
animal models. Clinical Microbiology Reviews, v. 14, n. 2, p. 398-429, 2001.

SANO, A.; UCHIDA, R.; SAITO, M.; SHIOYA, N.; KOMORI, Y.; THO, Y.; HASHIZUME,
N. Beneficial effects of grape seed extract on malondialdehyde-modified LDL. Journal of
nutritional science and vitaminology, v. 53, n. 2, p. 174-82, 2007.

SANTI, M. E. S. O. DE; PRATES, R. A.; FRANCA, C. M,; LOPES, R. G.; SOUSA, A. S;
FERREIRA, L. R.; BUSSADORI, S. K.; FERNANDES, A. U.; DEANA, A. M. Antimicrobial



41

photodynamic therapy as a new approach for the treatment of vulvovaginal candidiasis:
preliminary results. Lasers in Medical Science, v. 33, n. 9, p. 1925-1931, 2018.

SANTOS, C. I. DOS; FRANCA, Y. R.; CAMPOS, C. D. L.; BOMFIM, M. R. Q.; MELO, B.
0O.; HOLANDA, R. A,; SANTOS, V. L.; MONTEIRO, S. G.; MOFFA, E. B.; MONTEIRO, A.
S.; MONTEIRO, C. A.; MONTEIRO-NETO, V. Antifungal and Antivirulence Activity of
Vaginal Lactobacillus spp. Products against Candida Vaginal Isolates. Pathogens, v. 8, p. 1-
20, 2019.

SANZ, R.. CLARES, B.; MALLANDRICH, M.; SUNER-CARBO, J.; JESUS, M.
CALPENA, A. C. Development of a mucoadhesive delivery system for control release of
doxepin with application in vaginal pain relief associated with gynecological surgery.
International Journal of Pharmaceutics, v. 535, n. 1-2, p. 393-401, 2018.

SARDI, J. D. C. O.; PITANGUI, N. D. S.; RODRIGUEZ-ARELLANES, G.; TAYLOR, M.
L.; FUSCO-ALMEIDA, A. M.; MENDES-GIANNINI, M. J. S. Highlights in pathogenic
fungal biofilms. Revista Iberoamericana de Micologia, v. 31, n. 1, p. 22-29, 2014.
SCORZONI, L.; LUCAS, M. P. DE; MESA-ARANGO, A. C.; FUSCO-ALMEIDA, A. M;
LOZANO, E.; CUENCA-ESTRELLA, M.; MENDES-GIANNINI, M. J.; ZARAGOZA, O.
Antifungal Efficacy during Candida krusei Infection in Non-Conventional Models Correlates
with the Yeast In Vitro Susceptibility Profile. PLoS ONE, v. 8, n. 3, p. 1-13, 2013.

SFEIR, J.; LEFRANCOIS, C.; BAUDOUX, D.; DERBRE, S.; PATRICIA, L. In Vitro
Antibacterial Activity of Essential Oils against Streptococcus pyogenes. Evidence-Based
Complementary and Alternative Medicine, v. 2013, p. 1-9, 2013.

SHIRADHONE, A. B.; INGLE, S. S.; ZORE, G. B. Microenvironment Responsive
Modulations in the Fatty Acid Content, Cell Surface Hydrophobicity , and Adhesion of Candida
albicans Cells. Journal of Fungi, v. 4, n. 47, p. 1-15, 2018.

SHUKLA, P. K.; SINGH, P.; YADAV, R. K.; PANDEY, S.; BHUNIA, S. S. Past, Present, and
Future of Antifungal Drug Development. Topics in Medicinal Chemistry, v. 9, p. 1-68, 2014.
SILVA, P. B. DA; RAMOS, M. A. DOS S.; BONIFACIO, B. V.; NEGRI, K. M. S.; SATO, M.
R.; BAUAB, T. M.; CHORILLI, M. Nanotechnological Strategies for VVaginal Administration
of Drugs — A Review. Journal of Biomedical Nanotechnology, v. 10, p. 2218-2243, 2015.
SILVA, P. B.; FREITAS, E. S.; SOLCIA, M. C.; SOUZA, P. C.; SILVA, M. M.; BATISTA,
A. A.; EISMANN, C. E.; ROLISOLA, A. M. C. M.; MENEGARIO, A. A.; CARDOSO, R. F.;
CHORILLI, M.; PAVAN, F. R. A nanostructured lipid system to improve the oral
bioavailability of Ruthenium(ll) complexes for the treatment of infections caused by

Mycobacterium tuberculosis. Frontiers in Microbiology, v. 9, p. 1-11, 2018.



42

SILVA, P. B.; SOUZA, P. C.; CALIXTO, G. M. F.; LOPES, E. O.; FREM, R. C. G.; NETTO,
A. V. G.; MAURO, A. E.; PAVAN, F. R.; CHORILLI, M. In Vitro Activity of Copper ( Il)
Complexes, Loaded or Unloaded into a Nanostructured Lipid System , against Mycobacterium
tuberculosis. International Journal of Molecular Sciences Article, v. 17, p. 745-7557, 2016.
SILVA RAMOS, R.: RODRIGUES, A. B. L.; FARIAS, A. L. F.; SIMOES, R. C.: PINHEIRO,
M. T.; FERREIRA, R. M. D. A;; COSTA BARBOSA, L. M.; PICANCO SOUTO, R. N,;
FERNANDES, J. B.; SANTOS, L. D. S.; ALMEIDA, S. S. M. D. S. DE. Chemical
Composition and in vitro Antioxidant, Cytotoxic, Antimicrobial, and Larvicidal Activities of
the Essential Oil of Mentha piperita L. (Lamiaceae). The Scientific World Journal, p. 1-9,
2017.

SILVA, S.; NEGRI, M.; HENRIQUES, M.; OLIVEIRA, R.; WILLIAMS, D. W.; AZEREDO,
J. Candida glabrata, Candida parapsilosis and Candida tropicalis: biology, epidemiology,
pathogenicity and antifungal resistance. FEMS Microbiology Reviews, v. 36, p. 288-305,
2012.

SILVEIRA, P. V.; PANARIELLO, B. H. D.; ARAUJO COSTA, C. A. G.; MAULE, SHAWN
M.; MAULE, SHANE M.; JANAL, M. N.; ZANIN, I. C. J.; DUARTE, S. Twice-daily red and
blue light treatment for Candida albicans biofilm matrix development control. Lasers in
Medical Science, v. 34, n. 3, p. 441-447, 2018.

SINGH, S.; FATIMA, Z.; HAMEED, S. Citronellal-induced disruption of membrane
homeostasis in Candida albicans and attenuation of its virulence attributes. Revista da
Sociedade Brasileira de Medicina Tropical, v. 49, n. 4, p. 465-472, 2016.

SMITH, M. C.; CRIST, R. M.; CLOGSTON, J. D.; MCNEIL, S. E. Zeta potential: a case study
of cationic, anionic, and neutral liposomes. Analytical and Bioanalytical Chemistry, v. 409,
n. 24, p. 5779-5787, 2017.

SOBEL, J. D. Recurrent vulvovaginal candidiasis. The American Journal of Obstetrics &
Gynecology, v. 214, n. 1, p. 15-21, 2016.

SONG, L.; HOU, J.; MEI, H. C. VAN DER; VEEREGOWDA, D. H.; BUSSCHER, H. J;
SJOLLEMA, J. Antimicrobials Influence Bond Stiffness and Detachment of Oral Bacteria.
Research Reports: Biological Antimicrobials, v. 95, n. 7, p. 793-799, 2016.
SORIANO-RUIZ, J. L.;: SUNER-CARBO, J.; CALPENA-CAMPMANY, A. C.; FEBRER, N.
B.; HALBAUT-BELLOWA, L.; BOIX-MONTANES, A.; SOUTO, E. B. Clotrimazole
multiple W / O / W emulsion as anticandidal agent : Characterization and evaluation on skin
and mucosae. Colloids and Surfaces B: Biointerfaces, v. 175, p. 166-174, 2019.

SOUZA, M. E.; LOPES, L. Q. S.; BONEZ, P. C.; GUNDEL, A.; MARTINEZ, D. S. T;



43

SAGRILLO, M. R.; GIONGO, J. L.; VAUCHER, R. A; RAFFIN, R. P.; BOLIGON, A. A;;
SANTOS, R. C. V. Melaleuca alternifolia nanoparticles against Candida species biofilms.
Microbial Pathogenesis, v. 104, p. 125-132, 2017.

SPANIK, I.; MACHYNAKOVA, A. Recent applications of gas chromatography with high-
resolution mass spectrometry. Journal of Separation Science, v. 41, n. 1, p. 163-179, 2018.
SRIPATHI, R.; JAYAGOPAL, D.; RAVI, S. A study on the seasonal variation of the essential
oil composition from Plectranthus hadiensis and its antibacterial activity. Natural Product
Research, v. 32, n. 7, p. 871-874, 2018.

STORM, L.; LAUSCH, K. R.; ARENDRUP, M. C.; MORTENSEN, K. L.; PETERSEN, E.
Vertebral infection with Candida albicans failing caspofungin and fluconazole combination
therapy but successfully treated with high dose liposomal amphotericin B and flucytosine.
Medical Mycology Case Reports, p. 1-16, 2014.

SWIDSINSKI, A.; GUSCHIN, A.; TANG, Q.; DORFFEL, Y.; VERSTRAELEN, H.;
TERTYCHNYY, A.; KHAYRULLINA, G.; LUO, X.; SOBEL, J. D.; JIANG, X. Vulvovaginal
candidiasis: histologic lesions are primarily polymicrobial and invasive and do not contain
biofilms. American Journal of Obstetrics and Gynecology, v. 220, n. 1, p. 1-8, 2019.
TADROS, T. F.; VANDAMME, A.; LEVECKE, B.; BOOTEN, K.; STEVENS, C. V.
Stabilization of emulsions using polymeric surfactants based on inulin. Advances in Colloid
and Interface Science, v. 109, p. 207-226, 2004.

TEEGUARDEN, J. G.; HINDERLITER, P. M.; ORR, G.; THRALL, B. D.; POUNDS, J. G.
Particokinetics In Vitro: Dosimetry Considerations for In Vitro Nanoparticle Toxicity
Assessments. Toxicological Sciences, v. 95, n. 2, p. 300-312, 2007.

TENG, Z.; YU, M.; DING, Y.; ZHANG, H.; SHEN, Y.; JIANG, M.; LIU, P.; OPOKU-
DAMOAH, Y.; WEBSTER, T. J.; ZHOU, J. Preparation and characterization of nimodipine-
loaded nanostructured lipid systems for enhanced solubility and bioavailability. International
Journal of Nanomedicine, v. 14, p. 119-133, 2018.

TOLEDO, L. G.; RAMOS, M. A. S.; SPOSITO, L.; CASTILHO, E. M.; PAVAN, F. R.;
LOPES, E. O.; ZOCOLO, G. J.; SILVA, F. A. N.; SOARES, T. H.; SANTOS, A. G.; BAUAB,
T. M.; ALMEIDA, M. T. G. Essential Oil of Cymbopogon nardus (L.) Rendle: A Strategy to
Combat Fungal Infections Caused by Candida Species. International Journal of Molecular
Sciences, v. 17, p. 1252-1268, 2016.

TOURNU, H.; DICK, P. VAN. Candida biofilms and the host: Models and new concepts for
eradication. International Journal of Microbiology, p. 1-17, 2012.

TRINDADE, L. A.; ARAUJO OLIVEIRA, J. DE; CASTRO, R. D. DE; OLIVEIRA LIMA, E.



44

DE. Inhibition of adherence of C. albicans to dental implants and cover screws by Cymbopogon
nardus essential oil and citronellal. Clinical Oral Investigations, v. 19, n. 9, p. 2223-2231,
2015.

TSUI, C.; KONG, E. F.; JABRA-RIZK, M. A. Pathogenesis of Candida albicans biofilm.
Pathogens and disease, v. 74, n. 4, p. 1-13, 2016.

TURECKA, K.; CHYLEWSKA, A.; KAWIAK, A.; WALERON, K. F. Antifungal activity and
mechanism of action of the Co(lll) coordination complexes with diamine chelate ligands
against reference and clinical strains of Candida spp. Frontiers in Microbiology, v. 9, p. 1-
14, 2018.

TYAGI, A. K.; MALIK, A. Liquid and vapour-phase antifungal activities of selected essential
oils against Candida albicans: microscopic observations and chemical characterization of
Cymbopogon citratus. BMC Complementary and Alternative Medicine, v. 10, n. 1, p. 65,
2010.

VALERIO, A.; CONTI, D. S.; ARAUJO, P. H. H.; SAYER, C.; ROCHA, S. R. P. DA.
Synthesis of PEG-PCL-based polyurethane nanoparticles by miniemulsion polymerization.
Colloids and Surfaces B: Biointerfaces, v. 135, p. 35-41, 2015.

VANDENDOOL, H.; KRATZ, P. D. A Generalization of the Retention Index System Including
Linear Temperature Programmed Gas-Liquid Partition Chromatography. Journal of
chromatography, v. 11, n. 3, p. 463-71, 1963.

VECCHIARELLI, A.; GABRIELLI, E.; PERICOLINI, E. Experimental models of vaginal
candidiasis and inflammation. Future Microbiology, v. 10, n. 8, p. 1265-1268, 2015.
VELRAEDS, M. M. C.; MEI, H. C. VAN DER; REID, G.; BUSSCHER, H. J. Physicochemical
and biochemical characterization of biosurfactants released by Lactobacillus strains. Colloids
and Surfaces B: Biointerfaces, v. 8, p. 51-61, 1996.

VYLKOVA, S.; LORENZ, M. C. Modulation of Phagosomal pH by Candida albicans
Promotes Hyphal Morphogenesis and Requires Stp2p , a Regulator of Amino Acid Transport.
PLoS ONE, v. 10, n. 3, p. 1-13, 2014.

WANG, S.; LU, W.; TOVMACHENKO, O.; RAI, U. S,; YU, H.; RAY, P. C. Challenge in
Understanding Size and Shape Dependent Toxicity of Gold Nanomaterials in Human Skin
Keratinocytes. Chemical Physics Letters, v. 463, p. 145-149, 2013.

WEBSTER, D.; TASCHEREAU, P.; SAND, C.; RENNIE, R. P. Antifungal activity of
medicinal plant extracts ; preliminary screening studies. Journal of Ethnopharmacology, v.
115, p. 140-146, 2008.

WOLF, D. C.; GAN, J. Influence of rhamnolipid biosurfactant and Brij-35 synthetic surfactant



45

on 14 C-Pyrene mineralization in soil. Environmental Pollution, v. 243, p. 1846-1853, 2018.
WONGSUK, T.; PUMEESAT, P.; LUPLERTLOP, N. Fungal quorum sensing molecules: Role
in fungal morphogenesis and pathogenicity. Journal of Basic Microbiology, v. 56, n. 5, p.
440-447, 2016.

XIA, E.; HE, X.; LI, H.; WU, S;; LI, S.; DENG, G. Biological Activities of Polyphenols from
Grapes. Polyphenols in Human Health and Disease, v. 1, p. 47-58, 2013.

XIAO-YAN, L. I. U; XIN, N. I. U.; QIAN-JIN, F.; XUE-ZH]I, Y.; DAN-WEI, W.; TONG, Z,;
LEI, L. I.; HONG, D. U. A new biocompatible microemulsion increases extraction yield and
bioavailability of Andrographis paniculata. Chinese Journal of Natural Medicines, v. 14, n.
9, p. 683-691, 2016.

YANG, L.; LIU, X.; ZHONG, L.; SUI, Y.; QUAN, G.; HUANG, Y.; WANG, F.; MA, T.
Dioscin Inhibits Virulence Factors of Candida albicans . BioMed Research International, v.
2018, p. 1-9, 2018.

YANO, J.; NOVERR, M. C.; FIDEL, P. L. Cytokines in the host response to Candida vaginitis:
Identifying a role for non-classical immune mediators, S100 alarmins. Cytokine, v. 58, n. 1, p.
118-128, 2012.

ZARSHENAS, M.; SAMANI, S.; PETRAMFAR, P.; MOEIN, M. Analysis of the essential oil
components from different Carum copticum L. samples from Iran. Pharmacognosy Research,
v.6,n.1,p. 62, 2013.



Lucioni Gaspow de Toledo



