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RESUMO

As infecgdes fungicas ocasionadas pelas espécies de Candida spp. aumentaram em todo o mundo,
respondendo pelas maiores taxas de infec¢des hospitalares e mortalidade. O tratamento da candidiase
inclui diferentes tipos de antifingicos, como o Fluconazol e a Anfotericina B. No entanto, o aumento
de cepas resistentes motiva a busca de novos agentes terapéuticos. Anacardium occidentale, espécie
vegetal nativa do Brasil, utilizada popularmente para tratar infec¢des e inflamacdes tem sido alvo na
bioprospecdo de compostos bioativos. O presente estudo investigou o potencial antifingico do Extrato
Etanolico das flores de 4. occidentale (EAO) contra Candida spp e sua acdo in vitro sobre alguns
fatores de viruléncia. Também invetigamos a composi¢ao quimica e a atividade hemolitica do extrato
e o seu efeito antifungico na infec¢do em larvas de Tenebrio molitor por Candida spp. e em
camundongos submetidos a infec¢do por Candida albicans. A composi¢do quimica foi analisada por
espectrometria de massa com infusdo direta. A atividade anti-Candida foi avaliada pelo ensaio de
microdiluicdo em caldo para a determina¢do da Concentracdo Inibitéria Minima (CIM) e da
Concentracdo Fungicida Minima (CFM) sobre as linhagens padrdo de Candida albicans
(ATCC10231) e Candida parapsilosis (ATCC 22019) e isolados clinicos dessas duas espécies. Foi
também avaliado o efeito do EAO na adesdo, no biofilme ¢ sobre a produgdo das exoenzimas
fosfolipase e proteinase. A atividade hemolitica do extrato foi avaliada em hemacias de carneiro.
Larvas de T. molitor foram utilizadas para avaliar os efeitos do EAO na sobrevida, apds a infeccao
letal por Candida spp. Para infec¢do por Candida albicans, camundongos Swiss, fémeas, 2 meses de
idade foram imunussuprimidos com 50mg/kg de ciclofosfamida, via intraperitoneal, 48h antes da
infec¢do. Os animais imunossuprimidos foram divididos em grupos (N=5) e tratados via subcutanea
no momento da infec¢do: Controle, recebeu salina; ANFO B, tratado com Anfotericina B (0,6 mg/Kg);
EAO, tratado com 5 mg/Kg do extrato. Apds 24 horas foram eutanasiados para avaliar o efeito do
EAO considerando a carga fingica e a producdo de citocinas. No EAO foram identificados como
compostos majoritarios: heptagaloilglucopiranosideo, trigaloilglicopiranosideo, 4cido anacardico e
acido galoilquinico. O EAO apresentou atividade anti-Candida, tanto para as linhagens padrao quanto
para os isolados clinicos de C. albicans e C. parapsilosis . Os valores de CIM variaram entre 1,97 a
3,13 mg/mL para as linhagens padrao e 1,97 a 6,25 mg/mL para as cepas clinicas, mostrando que o
extrato inibiu o crescimento de todas as cepas flingicas, com agdo fungicida e/ou fungistatica de
acordo com a relagao CIM/CFM. Além disso, o tratamento com EAQ inibiu a adesao e o biofilme de
todas as espécies testadas e interferiu na produgdo das exoenzimas proteinase ¢ fosfolipase,
dependendo da concentragdo. Nos ensaios in vivo, 0 EAO aumentou a sobrevida das larvas de T.
molitor letalmente infectadas com C.albicans e C. parapsilosis e reduziu a carga fingica no sangue e
no rim de camundongos infectados por C. albicans. Além disso, o tratamento interferiu na producao
de citonas aumentando a produgdo de IL-6 e reduzindo a produgdo de TNF-a.. Em conclusdao o EAO
aumentou a sobrevida das larvas de 7. molitor infectado por Candida spp e reduziu a infecgdo de
camundongos infectados por Candida albicans, certamente devido a sua agdo anti-Candida de largo
espectro, pois o extrato inibiu eficientemente o crescimento de C. albicans e C. parapsilosis, e também
os fatores de viruléncia, atividade que pode esta relacionada a presenca dos compostos identificados
no extrato.

Palavras-chave: Anacardium occidentale; Candida albicans;, Candida parapsilosis; Antifingico;
Ciclofosfamida; Citocinas



ABSTRACT

Fungal infections caused by Candida spp. increased worldwide, and are related to the high rates of
hospitalization and mortality. The treatment of candidiasis includes different types of antifungals, such
as Fluconazole and Amphotericin B. However, the increase number of resistant strains motivates the
search for new therapeutics. Anacardium occidentale L., a plant species native to Brazil, is popularly
used for the treatment of infections and inflammation, for this reason, this species is an interesting
target for the bioprospecting of new bioactive compounds. The present study investigated the
antifungal effect of the Ethanol Extract of 4. occidentale flowers (EAO) against Candida spp,
considering the activity against some virulence factors in vitro, and the protective effect in alternative
against lethal Candida infection in Tenebrio molitor larvae and mice. The chemical composition of
the extract was determined by Mass Spectrometry (MS) with direct melting. Minimum Inibitory
Concentration (MIC) and Minimum Fungicidal Concentration (MFC) determined the antifungal
activity. It was also determined the EAO effect on Candida adhesion, biofilm development and the
phospholipase and proteinase exoenzymes. The hemolytic activity of EAO was evaluated using sheep
red blood cells. T. molitor lethally infected with C. albicans or C. parapsilosis received EAO
(intracoelomic, Smg/Kg) to evaluate the extract effecton survival. Swiss female mice, 2 months of
age, were immunosuppressed with Cyclophosphamide (50mg/kg, via intraperitoneal), 48h before
infection. Those animals were divided into three groups (N=5/group): Control, received saline groups;
ANFO B, treated with Amphotericin B (0.6 mg/kg); EAO, treated with the extract (5 mg/Kg). After
24 hours the animals were euthanized to evaluate the effect of EAO on fungal burden, cellularity and
cytokine production.. The major compounds found the EAO included; heptagalloylglucopyranoside,
trigalloylglucopyranoside, anacardic acid and galoilquinic were identified. EAO showed anti-Candida
activity, for reference strains and clinical isolates of C.albicans and C. parapsilosis. The MIC values
ranged from 1.97 to 3.13 mg/mL for the reference strains and 1.97 to 6.25 mg/mL for the clinical
strains. The extract inhibited the growth of all fungal species tested, indicating fungicidal and/or
fungistatic action according to the MIC/CFM ratio. In addition, EAO inhibited adhesion and biofilm
in all tested species and interfered with the production of the proteinase and phospholipase
exoenzymes. EAO increased the lifespan of 7. molitor larvae and mouse and increased IL-6 and
decrease TNF-a levels in serum of infected mice. In conclusion, treatment with EAO increased the
survival of T. molitor larvae and mice showed activity certainly related to a broad spectrum of anti-
Candida action, since the extract was also able to inhibit the growth of C. albicans and C. parapsilosis,
the adhesion, biofilm and exoenzymes actions. Those activities may be due to the presence of
compounds in this extract.

Keywords:  Anacardium  occidentale, Candida, anti-Candida, Cyclophosphamide,
immunosuppression



