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RESUMO 

A candidíase oral é uma infecção fungica causada por leveduras do gênero 

Candida, sendo a espécie C. albicans apontada como principal patógeno. O 

surgimento de espécies resistentes frente ao arsenal terapêutico disponível assim 

como seus efeitos adversos tem impulsionado novas pesquisas voltadas para os 

produtos naturais. Diante dessa problemática o presente trabalho buscou 

investigar a atividade antifúngica do óleo essencial (OE) obtido das folhas de 

Melissa officinalis L (erva-cidreira), isolado e associado a antifúngicos licenciados 

sobre cepas de C. albicans. Para tanto, foram selecionadas duas cepas da 

American Type Culture Collection (ATCC) e oito provenientes de cavidade oral 

(LM). Utilizou-se a técnica da microdiluição e semeadura de subcultivos para 

determinar, respectivamente, a Concentração Inibitória Mínima (CIM) e a 

Concentração Fungicida Mínima (CFM). O antifungigrama foi realizado a partir da 

técnica de difusão de disco com os antifúngicos nistatina, anfotericina B, 

miconazol e fluconazol avaliando-os de forma isolada e associada ao OE.  A CIM 

e CFM variaram, respectivamente, de 64 a 128 µg/mL e 256 a 512 µg/mL. Quanto 

ao teste de sensibilidade de forma isolada observou-se a presença de resistência 

das cepas aos antifúngicos nistatina (LM-38 e LM-65), anfotericina B (ATCC-

76485, LM-3A, LM-38, LM-62 e LM-65) e fluconazol (LM-1A, LM-1B, LM-38, LM-

62 e LM-65). Nos ensaios de associação os resultados mostraram influência do 

óleo essencial sobre a atividade dos antifúngicos sendo observado sinergismo 

(S), indiferença (I) e antagonismo (A). As porcentagens encontradas para cada 

antifúngico, na ordem (S, I e A), foram: nistatina (30%, 30% e 40%), anfotericina B 

(30%, 50%, 20%), fluconazol (20%, 40% e 40%) e miconazol (100%,0,0). Perante 

o exposto conclui-se que o OE de M. Officinalis pode se tornar um produto 

promissor no combate a candidose oral, visto que apresenta forte atividade 

antifungica contra Candida albicans e que o uso desse produto associado à 

antifungicos licenciados pode, em algumas situações, potencializar sua 

efetividade de uso no tratamento. 

 Palavras-chave: Óleo Essencial; Candida; Melissa officinalis L.; Candidíase 

bucal. 
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ABSTRACT 

Oral candidiasis is a fungal infection caused by yeasts of the genus Candida, with 

C. albicans being the main pathogen. The emergence of resistant species against 

the available therapeutic arsenal as well as its adverse effects has driven new 

research on natural products. In view of this problem, the present study sought to 

investigate the antifungal activity of essential oil (OE) obtained from the leaves of 

Melissa officinalis L (lemon balm), isolated and associated with antifungal agents 

licensed on C. albicans strains. Two strains of the American Type Culture 

Collection (ATCC) and eight from the oral cavity (LM) were selected. The 

microdilution and sowing of subcultures were used to determine, respectively, the 

Minimum Inhibitory Concentration (MIC) and Minimum Fungicidal Concentration 

(CFM). The antifungigram was performed using the disc diffusion technique with 

the antifungal agents nystatin, amphotericin B, miconazole and fluconazole, 

evaluating them in isolation and associated with OE. MIC and MFC ranged from 

64 to 128 μg/mL and 256 to 512 μg/mL, respectively. The presence of resistance 

of the strains to the antifungal agents nistatin (LM-38 and LM-65), amphotericin B 

(ATCC-76485, LM-3A, LM-38, LM-62 and LM -65) and fluconazole (LM-1A, LM-

1B, LM-38, LM-62 and LM-65). In the association tests, the results showed the 

influence of the essential oil on the antifungal activity, with synergism (S), 

indifference (I) and antagonism (A) being observed. The percentages found for 

each antifungal in the order (S, I and A) were: nystatin (30%, 30% , 40%), 

amphotericin B (30%, 50%, 20%), fluconazole (20% ,40% , 40%) and miconazole 

(100%, 0,0). In view of the above, it is concluded that the OO of M. Officinalis may 

become a promising product in the fight against oral candidiasis, since it has a 

strong antifungal activity against Candida albicans and that the use of this product 

associated with the licensed antifungal can, in some situations, potentiate its 

effectiveness of use in  treatment. 

 

Keywords: Essential oil; Candida; Melissa officinalis L.; Oral candidiasis. 
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1. INTRODUÇÃO 

A cavidade bucal e seus tecidos adjacentes são considerados o microbioma 

mais complexo e diversificado do corpo humano. A maioria dos componentes da 

microbiota é composta por bactérias e fungos que se inter-relacionam através dos 

mecanismos de simbiose e competição. Essas relações são necessárias para o 

desenvolvimento de um ambiente equilibrado onde tais habitantes, em condições 

normais, são inofensivos ao indivíduo, ou seja, o desequilíbrio torna possível o 

desenvolvem processos patológicos [1,2].  

Desde as ultimas décadas, do século passado, as doenças fungicas vem 

recebendo maior atenção devido ao uso indiscriminado de antibióticos, crescente 

comprometimento imunológico devido ao vírus HIV, terapia imunossupressora 

para transplantados, radioterapias e quimioterapia [3]. 

Das infecções micóticas que podem acometer a cavidade bucal a mais 

comumente encontrada, na clínica odontológica é a candidíase. Essa 

enfermidade é causada pelo gênero Candida, habitante natural da cavidade oral 

na forma comensal. Cerca de 25 a 50% das pessoas saudáveis podem 

apresentar Candida spp. Sua forma patológica está ligada a fatores gerais como o 

estado imunológico do indivíduo, virulência do micro-organismo e condição do 

meio oral. A espécie Candida albicans é apontada como principal patógeno da 

doença [4]. Dos fatores de virulência expressos por esse fungo destacam-se o 

processo de adesão e a formação de biofilme, sendo esses importantes para a 

sobrevivência e resistência aos tratamentos disponíveis [5]  

A transição da forma comensal para a patológica está associada ao declínio 

da defesa imunológica, trauma, tabagismo, condições sistêmicas, higienização 

deficiente da prótese, do indivíduo e, por fim, a virulência deste fungo [6,7]. 

Clinicamente, essa infecção micótica, pode se manifestar nos tecidos orais de 

diversas maneiras sendo estas: eritematosa, pseudomembranosa, crônica 

hiperplásica, mucocultânea e hiperplásica [4] 

A forma eritematosa é caracterizada pela presença de manchas ou áreas 

eritematosas avermelhadas. Essas manchas aparecem com maior frequência na 

região de palato bucal e ao longo do dorso da língua. Na maioria das vezes se 
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apresenta de forma assintomática, porem, quando sintomática pode causar 

grande desconforto devido à sensibilidade gerada a partir das numerosas áreas 

de erosão espalhadas pelos tecidos orais.  Quando presente no palato, essa 

lesão, geralmente está relacionada ao uso de prótese dentária removível, 

considerada um fator local predisponente, podendo ser chamada de estomatite 

protética [8,9,10]. 

A candidose oral pseudomembranosa também conhecida popularmente por 

“sapinho” é a forma mais comumente encontrada na clínica. Podem estar 

presentes no palato, língua e orofaringe. Caracteriza-se pelo aparecimento de 

placas ou nódulos branco-amarelados removíveis à raspagem, deixando áreas 

eritematosas e hemorrágicas. Esse tipo é visto mais comumente em crianças e na 

forma assintomática, em casos mais extremos pode causar sintomas de ardência, 

disfagia e sensibilidade [8,9,10]. 

A forma crônica hiperplásica, também chamada de leucoplasia por cândida, 

caracteriza-se pela manifestação de placas esbranquiçadas que não são 

removidas através da raspagem [9,10]. 

A candidíase mucocutânea é, dentre todas, a que apresenta maior variação 

nos achados clínicos. Acomete mucosa bucal, unhas e mucosa vaginal de forma 

persistente e prolongada. Inicialmente apresenta-se como candidíase 

pseudomembranosa e posteriormente acomete unhas e pele [11,12]. 

A terapêutica direcionada para a candidíase conta com antifúngicos tópicos e 

sistêmicos. Esse arsenal pode ser dividido em quatro classes, de acordo com o 

seu modo de ação junto à célula fungica, sendo essas os polienos, azóis 

(imidazólicos e triazólicos), análogos das pirimidinas e quinocandinas [11,12]. 

Os polienos agem através da ligação do fármaco com o ergosterol, principal 

componente lipídico da membrana plasmática (MP) sendo responsável pela sua 

estrutura, fluidez e permeabilidade. Essa união resulta na formação de poros ou 

canais aquosos que aumentam da permeabilidade da MP e desta forma levará a 

perda de moléculas essenciais para a manutenção da vida celular, levando a 

morte da celula. Os principais representantes desse grupo são a anfotericina B, 

nistatina e suas formulações lipídicas [11,12]. 
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Os azóis através da inibição de um sistema enzimático do citocromo P450 irá 

prejudicar a síntese de ergosterol e elevar a formação de metilesteroides. Com 

essa realidade ocorrerá distúrbios na formação membrana, no transporte e 

formação de quitina. Cetoconazol, miconazol e clotrimazol são os principais 

representantes dos imidazólicos, enquanto o fluconazol, voriconazol, posaconazol 

e itraconazol representam os triazólicos. [11,12]. 

Os análogos das pirimidinas agem na síntese de DNA e RNA através da 

desaminação da flucitosina, pró-farmaco, em 5-fluorouracila, um antimetabólico 

[11,12]. Já o grupo equinocandinas age interrompendo a formação da parede 

celular dos fungos por inibirem a  β-1,3-glicano sintase, uma enzima, sendo 

representado pela caspofungina [13,14]. 

Com relação às infecções superficiais, de modo geral, a terapêuticas conta 

com uma infinidade de fármacos disponíveis. Geralmente são prescritos polienos 

(anfotericina B e nistatina), azóis (miconazol, terconazol, clotrimazol e tioconazol) 

e a flucitosina [11,12,15] 

Os principais antifúngicos atualmente comercializados para o tratamento 

dessa enfermidade no âmbito superficial e sistêmicos são os poliênios 

(anfotericina B e nistatina) e azólicos (fluconazol, itraconazol, clotrimazol, 

voriconazol, miconazol, cetoconazol). Para a terapia tópica, na cavidade oral, é 

preconizado o uso da nistatina e miconazol. Persistindo a patologia indica-se a 

terapia sistêmica sendo prescrito como antifúngico o fluconazol [16,17,18]. 

Essas opções de tratamento encontram-se cada vez mais limitadas devido ao 

advento de espécies resistentes e pelas reações adversas causadas nos 

usuários. Além desses problemas há um crescente aumento da população 

imunocomprometida fazendo-se necessária a pesquisa de novas opções de 

tratamento para a candidose oral [19,20]  

Perante essa problemática, o estudo de substâncias de origem natural vem 

ganhado espaço com a perspectiva de obter melhor desempenho frente a 

diversos micro-organismos e aumentar as possibilidades terapêuticas [20,21,22]. 

A utilização de plantas medicinais e seus derivados pelo homem, com o intuito 

de promover e manter a saúde, são comprovadas historicamente por registros de 
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longa data. Nessa época os curandeiros indicavam a espécie correta para as 

mais derivadas afecções através do emprego de formulações simples, como 

cataplasma, chás, pós, defumadouros, tinturas entre outras formulações herbais 

[23,24]. 

As pesquisas envolvendo os produtos naturais têm recebido incentivos da 

Organização Mundial de Saúde (OMS) visando elucidar mais sobre as 

características principais das plantas medicinais. Em sua relação de drogas 

consideradas básicas e essenciais das 252 listadas 11% são consideradas 

exclusivamente de origem vegetal [25,26]. 

Diante de tamanho potencial das plantas medicinais produtos fabricados a 

partir dessas, como extratos e óleos essenciais, tem sido alvo de pesquisas 

laboratoriais com o intuito de conhecer o potencial antifúngico de algumas plantas 

[27,22]. 

Melissa officinalis L., um dos objetos de estudo desta pesquisa, pertence à 

família Lamiaceae, é uma espécie herbácea perene, originária da Ásia, norte da 

África e sul da Europa, onde essa planta é produzida em larga escala. No Brasil 

é cultivada há mais de um século e pode ser encontrada e/ou hortada em todo o 

território brasileiro.  Melissa ou erva-cidreira é empregada principalmente para 

fins terapêuticos, culinários e pela indústria cosmética [28,29,30]. 

No saber popular utiliza-se essa planta como alternativa para o controle 

das emoções (crises nervosas, taquicardia, melancolia, histerismo e ansiedade). 

É considerada indutora do sono devido ao citral, seu constituinte majoritário, 

responsável pela ação relaxante [31,32]. 

Suas folhas e inflorescências frescas são empregadas na forma de chás, 

na forma de infusão, que tomado pela manhã ou à noite, combate dores de 

cabeça, problemas digestivos e cólicas intestinais, também são utilizas as folhas 

maceradas no combate aos ferimentos [33,34]. 

Outra possível forma de utilização da erva-cidreira é através dos óleos 

essenciais que podem ser extraídos de várias partes das plantas como frutas, 

flores, cascas ou de plantas inteiras. São caracterizados quimicamente como 

misturas complexas de compostos de baixo peso molecular, sendo muitos deles 
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extremamente voláteis, capazes de gerar sabor e/ou aromas. Parte das 

propriedades farmacêuticas descritas para plantas medicinais são creditadas aos 

óleos essenciais (OE) [35,36,37]. 

O OE está presente nos tricomas secretores das folhas e flores, podendo 

ser extraído de matéria fresca ou seca, é considerado uma fonte rica em 

compostos bioativos. Por esse motivo a indústria farmacêutica tem explorado seu 

potencial devido à sua atividade antioxidativa, antimicótica, sedativa, antivirótica, 

principalmente sobre o vírus herpes simples (herpes labial) e caxumba, 

antibacteriana, analgésico, relaxante, expectorante, antialérgica, adstringente, 

antiséptica, antiinflamatória, antidiarreica, diurética antiespasmódico e até mesmo 

tônico revigorante da pele [28,29,33,34]. 

 A composição do OE esta vinculada ao potencial de atividades biológicas 

que esse pode desenvolver. Os principais constituintes de interesse medicinal, 

como o citral, citronelal e geraniol, entre outros, são encontrados no óleo 

essencial obtido principalmente das folhas, as quais proporcionam rendimentos 

de 0,02 a 0,37%. Outros constituintes na planta são os ácidos hidroxicinâmicos, 

como o ácido rosmarínico, os flavonóides e taninos [38]. 

Em outro estudo foram descritos como principais constituintes o citral (neral 

e geranial), citronelal, geraniol, β-pineno, α-pineno e β-cariofileno, todos 

compreendendo 96% do OE [38].  

Em outra pesquisa a análise da composição do OE revelou como 

constituinte majoritário o citral (39,9%), seguido do citronelal (13,7%),  α-

cariofileno (4,6%), geraniol (3,4%), germacreno D (2,4%).limoneno (2,2%) e óxido 

de cariofileno (1,7%) [39]. 

Diante de variações quanto a composição, vale a pena ressaltar que os 

OEs são caracterizados pela presença de dois ou três componentes principais 

apresentando valores de concentrações variando de 20 a 70% [40].  

As diferenças encontradas entre as concentrações e componentes estão 

diretamente ligadas à qualidade do óleo. Inúmeros fatores podem estar 

correlacionados dentre eles o estagio de desenvolvimento da planta, parte da 
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planta utilizada para extração do OE, temperatura, qualidade do solo ou meio de 

cultura, dentre outros [41] 

Algumas vezes a população, acrescida de saberes populares, faz uso da 

associação de medicamentos alopáticos e derivados das plantas medicinais sem 

conhecer os efeitos que essa união podem ocasionar. Esse tipo de 

comportamento pode trazer riscos para a saúde do indivíduo, visto que, essas 

associações podem resultar em efeitos sinérgicos ou antagônicos diante da droga 

sob a qual o indivíduo está sendo submetido [42]. 

Essa associação também conhecida como terapia combinada quando utilizada 

de forma correta, embasada em estudos, tem sido uma tentativa para melhorar a 

resposta de pacientes críticos [43]. 

O presente estudo teve como proposta a busca de uma nova alternativa de 

tratamento para a candidose oral através do óleo essencial de Melissa officinalis 

L., avaliando também os efeitos ocasionados a partir de sua associação à 

antifúngicos licenciados. 
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2. CAPÍTULO 1 

O manuscrito a seguir será submetido para publicação no periódico “Planta 

Medica”. 

Antifungal activity of essential oil of Melissa officinalis L. (lemon balm) and 

its association with antifungals licensed on the genus Candida albicans. 

Maíra Catherine de Negreiros Leitão1, Ana Luiza Alves de Lima Perez
1, Edeltrudes 

de Oliveira Lima2 

1 Master's Degree Student, Post-Graduate Program in Dentistry, Universidade 

Federal da Paraíba – UFPB, João Pessoa, Paraíba, 58051-900, Brazil. 

mairacatherine@hotmail.com; analuiza_perez@yahoo.com.br 

2 Doctorate degree, Post-Graduate Program in Dentistry, Universidade Federal 

da Paraíba – UFPB, João Pessoa, Paraíba, 58051-900, Brazil. 

edelolima@yahoo.com.br 

Full institutional mailing addresses: Post-Graduate Program in Dentistry, Federal 

University of Paraíba, Campus I, João Pessoa, Paraíba, Brazil. 58.051-900. Email: 

edelolima@yahoo.com.br 
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ABSTRACT: The antifungal activity of the essential oil (OE) obtained from the 

leaves of Melissa officinalis L (lemon balm) was investigated in isolation and 

associated with antifungal agents licensed on strains of Candida albicans. Ten 

strains were used, two from the American Type Culture Collection (ATCC) and 

eight from the oral cavity (LM). Sensitivity studies were performed with nystatin 

(100 U.I.), amphotericin B (100 mcg), fluconazole (25 mcg) and miconazole (50 

mcg) by the solid medium disc diffusion method. CIM and CFM ranged from 64 to 

128 μg / mL and 128 to 512 μg / mL, respectively. The presence of resistance of 

the strains to the antifungal agents nistatin (LM-38 and LM-65), amphotericin B 

(ATCC-76485, LM-3A, LM-38, LM-62 and LM -65) and fluconazole (LM-1A, LM-

1B, LM-38, LM-62 and LM-65). In the association tests, the results showed the 

influence of the essential oil on the antifungal activity, with synergism (S), 

indifference (I) and antagonism (A) being observed. The percentages found for 

each antifungal in the order (S, I and A) were: nystatin (30%, 30% and 40%), 

amphotericin B (30%, 50%, 20%), fluconazole (20%, 40% and 40%) and 

miconazole (100%, 0%). In view of the findings, it can be concluded that Melissa 

officinalis OE has strong antifungal activity, the existence of strains, standard and 

clinical, resistant and that before the association miconazole had excellent results. 

Keyword: Essential Oil; Candida; Melissa officinalis L.; Oral candidiasis. 
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INTRODUCTION 

Oral candidiasis is defined as a fungal infection that affects oropharyngeal 

tissues. This pathology is associated with the presence in the oral environment of 

Candida spp.,  Candida albicans is the most commonly found species colonizing 

and / or infecting the oral cavity [1,2]. 

The therapy used to revert to the fungal infection in question has topical 

(nystatin and miconazole) and systemic antifungal agents (fluconazole). However, 

it should be emphasized that the treatment of this pathology is currently limited 

due to the resistance acquired by microorganisms, an increase in the 

immunocompromised population and undesirable side effects such as 

gastrointestinal problems, hepatotoxicity among others [3,4]. 

The search for a new treatment alternative through the combination of 

drugs, especially antifungals associated with natural products, has been studied in 

order to potentiate the therapy and to solve the limitations already described [5]. 

Melissa officinalis L. oil has varied biological activities as antibacterial and 

antifungal effects [6,7]. Other studies describe antiviral and anti-inflammatory 

effects [8,9].  However its effect associated with licensed antifungal agents used 

for the treatment of oral candidosis have not yet been reported. 

In view of the above, this study aimed to evaluate, in vitro, the antifungal 

activity of Melissa officinalis L. OE and its association with licensed antifungal 

agents on strains of Candida albicans for a possible treatment route. 

RESULTS 

In the study the antifungal activity of the essential oil of Melissa officinalis L. 

on strains of C. albicans was evaluated. The results are shown in Table 1. 

The essential oil of M. officinalis, at a concentration of 64 μg/ml, inhibited 

the growth of 7/10 (70%) of C. albicans strains including two ATCC standard and 

five of clinical origin. And 3/10 (30%) of the strains of clinical origin were sensitive 

to the product at the concentration (MIC) of 128 μg/ml. 
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As for MFC, it had a range of 128 to 512 μg / ml, with the C. albicans strains 

ATCC-76485, LM-38 and LM-62, with a CFM of 512 μg / ml (4x MIC). 

In regard to the yeast growth controls in the absence of OE, and the sterility 

control of the medium (RPMI), both were respectively positive (yeast growth) and 

negative (no growth microorganimo). 

 

Table 1 - Results of the evaluation of MIC and MFC (μg/mL) of M. officinalis OE on 

strains of C. albicans. 

STRAIN MIC µg/ml MFC µg/ml       MFC/MIC 

C. albicans ATCC-76485 64 512 8 

C. albicans ATCC-60193 64 128 2 

C. albicans LM – 1A 64 128 2 

C. albicans LM – 1B 64 128 2 

C. albicans LM – 3A 64 128 2 

C. albicans LM – 3B 64 128 2 

C. albicans LM – 38 64 512 8 

C. albicans LM – 62 128 512 4 

C. albicans LM – 65 128 256 2 

C. albicans LM–122 128 128 1 

 

The results of the evaluation of sensitivity and / or resistance to antifungal 

agents nystatin, amphotericin B, fluconazole and miconazole are expressed in 

table 2. Some strains from the oral cavity presented resistance to certain 

antifungal agents: CA LM-1A (fluconazole), CA LM-1B (fluconazole), CA LM-3A 

(amphotericin B), CA LM-38 (nystatin, amphotericin B and fluconazole), CA LM-62 

(amphotericin B and fluconazole) and CA LM-65 (nystatin, amphotericin B and 

fluconazole). The values found from the arithmetic mean of the zone of inhibition 

and its interpretation, both for the isolated test and for the association test, are 

shown in Table 2. 

As for the antifungal association test with M. officinalis OE, it was observed 

that some resistant strains in the first test became sensitive, such as the standard 
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strain CA ATCC-76485 (fluconazole and amphotericin B) and CA LM -38 

(nystatin), CA LM-62 (amphotericin B) suggesting a synergistic effect. Clinical 

strains CA LM-3A and CA LM-3B became resistant to the antifungal fluconazole 

suggesting an antagonistic effect in the presence of OE. All strains in both the 

isolated and the association test were sensitive to miconazole. 
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Table 2. Results of the biological activity of the antifungal and the association with the O.E of M. officinalis (mm). 

  Isolated Association  

Strain 
Candida 
albicans 

Antifungal Zone of 
inhibition 

(Mm) 

Interpretation* Zone of 
inhibition 

(Mm) 

Interpretation* Effect of association 

 
ATCC-76485 

NY = 
AB = 

FLU = 
MCZ = 

15 
9 
30 
34 

S 
I / R 

S 
S 

16 
12 
21 
36 

S 
S 
S 
S 

Indifferent 
Synergism 

Antagonism 
Synergism 

 
ATCC-60193 

NY = 
AB = 

FLU = 
MCZ = 

24 
16 
27 
31 

S 
S 
S 
S 

21 
13 
24 
37 

S 
S 
S 
S 

Antagonism 
Antagonism 
Antagonism 
Synergism 

 
 

LM – 1A 

NY = 
AB = 

FLU = 
MCZ = 

22 
14 
0 
22 

S 
S 
R 
S 

16 
14 
0 
29 

S 
S 
R 
S 

Antagonism 
Indifferent 
Indifferent 
Synergism 

 
 

LM – 1B 

NY = 
AB = 

FLU = 
MCZ = 

20 
15 
0 
21 

S 
S 
R 
S 

20 
15 
0 
23 

S 
S 
R 
S 

Indifferent 
Indifferent 
Indifferent 
Synergism 

 
 

LM – 3A 

NY = 
AB = 

FLU = 
MCZ = 

22 
0 
21 
24 

S 
I / R 

S 
S 

20 
10 
9 
30 

S 
I / R 
R 
S 

Antagonism 
Synergism 

Antagonism 
Synergism 

 
 

LM – 3B 

NY = 
AB = 

FLU = 
MCZ = 

20 
13 
21 
23 

S 
S 
S 
S 

18 
10 
0 
27 

S 
S 
R 
S 

Antagonism 
Antagonism 
Antagonism 
Synergism 

 
LM – 38 

NY = 
AB = 

8 
0 

R 
I / R 

14 
0 

S 
I / R 

Synergism 
Indifferent 

Continue 
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FLU = 
MCZ = 

0 
29 

R 
S 

0 
40 

R 
S 

Indifferent 
Synergism 

 
LM – 62 

NY = 
AB = 

FLU = 
MCZ = 

13 
9 
0 
33 

S 
I / R 
R 
S 

18 
11 
13 
35 

S 
S 
R 
S 

Synergism 
Synergism 
Synergism 
Synergism 

 
LM – 65 

NY = 
AB = 

FLU = 
MCZ = 

9 
0 
0 
32 

R 
I / R 
I / R 

S 

12 
0 
0 
35 

S 
I / R 
I / R 

S 

Synergism 
Indifferent 
Indifferent 
Synergism 

 
LM–122 

NY = 
AB = 

FLU = 
MCZ = 

20 
12 
20 
33 

S 
S 
S 
S 

20 
13 
22 
35 

S 
S 
S 
S 

Indifferent 
Indifferent 
Synergism 
Synergism 

Legend: NY: Nystatin (100 U.I.) / AB: Anfortricin B (100 mcg) / FLU: Fluconazole (25 mcg) / MCZ: Miconazole (50 mcg) / 
S: Sensitive / I: Intermediate / R: Resistant. 
* Made with reference to the Cecon's sensitivity profile table. 
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DISCUSSION 

The composition of the OE used in this study was analyzed previously by 

our group. The geraniol (52%), citral (38.90%), trans-β-caryophyllene (1.22%) and 

germacrene D (0.84%) were identified by gas chromatography coupled to a mass 

spectrophotometer, totaling 92.96% of the total OE [10].  

The findings in the OE in question are similar to those found in another study that 

associates the presence of monkeys and sesquiterpenes with antifungal activity 

[11]. 

Researches classify the intensity of this biological activity of an OE with the 

MIC concentration [12,13,14]. The value found for MIC 100% was 128 μg/mL, 

therefore, based on the above studies, the biological activity of Melissa officinalis 

OE on Candida albicans could be classified as strong.  

The microbiological findings of this study, through the serial microdilution 

technique, demonstrate that the OE of Melissa officinalis L. has antifungal activity, 

and this result is similar to some studies [6,15,16]. 

The results of the ratio between MIC and MFC showed values that 

classified OE with fungicidal characteristics in 70% of strains and fungistatic in 

30% [17]. It should be noted that clinically the fungicidal action becomes 

preferable to fugistática since the antifungal agents did not depend on the 

individual's immune response to kill the infection [18]. 

Others researches evidence the presence of licensed antifungal resistant 

strains of Candida albicans, these findings are compatible with the results found in 

this study, for the test isolated through disc diffusion [19,20] 

In our isolated test we found 12 resistant strains being five resistant to 

fluconazole, five to amphotericin B and two to nystatin. It should be noted that ten 

of these are clinical and from the oral cavity. In the literature it is reported the 

resistance of Candida albicans isolates to fluconazole in patients with recurrent 

infection and attributed to this condition the modifications generated by cyclic 

exposure to the drug [20]. 
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Studies have shown that the resistance mechanisms of Candida albicans 

decrease the permeability to drugs, regulate the transport of several drugs, modify 

the target enzyme (Cytochrome P450) and alterations in the biosynthesis of 

ergosterol [21,22]. 

In view of the association between antifungal and OE, it was observed that 

the best result for the synergic effect, considering the increase of at least 2mm of 

the inhibition halo, was observed in the presence of miconazole (100%) followed 

by nystatin and Amphotericin B (30%) and finally fluconazole (20%). The 

antagonistic effect, considering the decrease of at least 2mm of inhibition halo, 

was higher in the presence of nystatin and fluconazole (40%) followed by 

amphotericin B (20%). Indifference, when there was no significant change in the 

inhibition halo, had its highest percentage in amphotericin B (50%) followed by 

fluconazole (40%) and nystatin (30%). 

It should be noted that there were changes in the sensitivity profile of the 

strains due to the synergistic effect observed in nistatin (ATCC-76485, LM-38) and 

amphotericin B (LM-62 and LM-65). In view of the antagonism in the presence of 

fluconazole, the clinical strains 3A and 3B went from sensitive to resistant. 

The fact that OE is mostly composed of terpenes, naturally lipophilic 

structures, suggests that its interaction occurs at the cellular membrane level 

increasing its permeability and drug entry. In view of this, a plausible explanation is 

provided for the strains that showed synergistic effects. This positioning before 

OEs composed of high levels of terpenes is compatible with some researches 

[23,24]. 

The antagonistic findings present in this study may be related mainly to two 

factors: competition for the same site of action and adsorption to the cell which 

inhibits the binding of another substance [25]. 

In the literature are found some research of association of OEs and 

licensed drugs on strains of Candida spp. and Candida albicans by the solid 

medium disc diffusion method [26,27]. However, association studies between 

Melissa officinalis OE and licensed antifungal drugs do not make it difficult to 

compare results. 
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MATERIAL AND METHODS 

Place of study 

The biological assays related to the investigation of the antifungal activity of 

the essential oil of M. officinalis and its association with licensed antifungal were 

carried out in the Laboratory of Mycology of the Department of Pharmaceutical 

Sciences belonging to the Health Sciences Center of the Federal University of 

Paraíba. 

Essential oil 

The essential oil, obtained from leaves of the plant species, was purchased 

from Quinari Fragrances and Cosmetics Ltda. / Ponta Grossa, Paraná, Brazil. The 

oil was stored in an amber bottle and kept under refrigeration at a temperature of 

4° C in the Mycology Laboratory. The emulsion of the essential oil was prepared at 

the time of the tests [28,29,30,31]. 

Antifungal Licensed 

The products used in the association tests were purchased from Cecon®. 

The drugs chosen for the association study were amphotericin B, fluconazole, 

nystatin and miconazole, in the form of discs. The choice of these drugs is justified 

because they are commonly used for the treatment of candidiasis. 

Microorganisms 

For the antifungal activity assays, a total of ten Candida albicans strains 

were selected: ATCC-76485, ATCC-60193, LM-1A, LM-1B, LM-3A, LM-3B, LM-

38, LM-62, LM-65, LM-122. These belong to the collection of the Mycology 

Laboratory/ Department of Pharmacological Sciences/ Health Sciences Center/ 

UFPB. 

The stock strains used in the assays were maintained on sloping Saburaud 

Dextrose agar (ASD), under refrigeration (8° C) and at room temperature (28-

30°C). 

The suspension of the microorganisms was prepared according to the 

McFarland Scale 0.5 tube, adjusted by spectrophotometric reading (Leitz-
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Photometer 340-800), to 90%T (530nm), corresponding to approximately 106 CFU/ 

ml [29,30,32]. 

Culture media 

The culture media used in the assays to determine antifungal activity were 

the solid medium Agar Saboraud Dextrose (ASD) and the Roswell Park Memorial 

Institute 1640 liquid medium (RPMI) purchased respectively from Difco® / USA 

and Sigma-Aldrich®/ USA. They were prepared according to the manufacturers' 

instructions. 

Minimum Inhibitory Concentration (MIC) 

The determination of the MIC was performed using the microdilution 

technique, using 96-well plates with a U-bottom and in duplicate [29,33,34]. 

Initially, 100μL of doubly concentrated RPMI 1640 was distributed into each 

well of the microdilution plate. Then, 100 μL of the essential oil emulsion was 

added to these wells to reach the initial concentration of 1024 μg/ml. This 

concentration was serially diluted from the withdrawal of an aliquot of 100μL from 

the more concentrated well into the successor well. The last aliquot withdrawn, at 

the end of each column, will be neglected. Finally, 10 μL of the inoculum of the 

Candida species was added to the wells, where each column of the plaque refers 

to a fungal strain. Concentrations of 1024 μg/ml to 8 μg/ml were obtained with 

serial dilution. 

Controls for each microorganism were performed by placing 200μL 

RPMI1640 doubly concentrated and 10μL of the inoculum of each yeast previously 

described. Sterility control was also performed, where 200 μL of RPMI 1640 was 

placed in a well without fungus suspension. 

The plates were incubated in an oven at 35 ± 2 ° C for 24-48h. Thereafter, 

visual reading of the results was performed from the observation of the formation 

or absence of fungal cell agglomerates at the bottom of the wells of the plate. 

From this it was considered as MIC the lowest concentration of the product that 

inhibited at least 50% of the strains used in the biological assays. 



18 
 

The antifungal activity of the products was interpreted and considered 

active or not, according to the following criteria: 50-500 μL/ml = strong / optimal 

activity; 600-1500 = moderate activity; > 1500 μL/ml = free activity or inactive 

product [12,13,14]. 

Minimal Fungicide Concentration (MFC) 

The determination of CFM was performed from the results obtained in the 

test to determine MIC. 10μL of the MIC and the two immediate MIC and x2 MIC 

concentrations were seeded in Petri dishes containing Sabouraud Dextrose Agar 

(ASD). The plates were incubated in an oven at 35 ± 2 ° C for 24-48h. After this 

period, the visual reading was performed in order to observe the fungal growth or 

not in the culture medium. In this way CFM was considered the lowest 

concentration capable of inhibiting the visible growth of the subculture [35,36]. 

The MFC / MIC ratio was calculated to determine whether the substance 

had a fungistatic activity (MFC / MIC ≥ 4) or fungicide (MFC / MIC <4) [17]. 

Antifungigrama 

To perform this technique, Petri dishes containing ASD as solid medium 

were used. After the solidification of the medium, yeasts were cultured by the 

depletion technique and the plates were incubated for 48h. After this period the 

plaque was divided into quadrants where in each of these a disk containing the 

synthetic antifungal was deposited. In each plate we will have four different 

antifungals being these: nystatin, miconazole, fluconazole and amphotericin B. 

Finally, each disc was introduced into the plate with the aid of pre-flanged forceps 

and a small pressure was applied on it to ensure that the same Remained in the 

region of interest. The plates were incubated in an oven at 35 ± 2 ° C for a period 

of 24-48h. After this period the results were read, being expressed by the 

arithmetic mean found from the two largest measurements of the inhibition halo 

[33,37]. 

Study of association of O.E with licensed antifungal agentes 
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To perform this sensitivity test, in vitro, the solid disk technique was used. 

Initially the Petri dishes were filled with ASD medium, and after their solidification, 

1 ml of the suspension of each strain was incubated by the depletion technique. 

Then, the discs containing the antifungal association were deposited with 

10 μl of the essential oil emulsion at a concentration of 128 μg/ml. Plates were 

incubated in an oven at 35 ± 2 ° C for a period of 24-48h. Then, the results were 

read where they were expressed by the arithmetic mean found from the two 

largest measurements of the inhibition halo [29,33,37]. 

Comparing the values obtained between the isolated test and the 

association, synergism was considered when the obtained value of the growth 

inhibition halo diameter is ≥ 2mm, indifference if the change is equal to 0 and ≤1 

and antagonism when the values Found are ≤ 2mm [29]. 
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3. CONSIDERAÇÕES GERAIS 

O óleo de Melissa officinalis possui varias atividades terapêuticas descritas 

na literatura [33,34].  O presente estudo reforça a existência de sua atividade 

antifúngica frente a cepas de Candida albicans. 

Baseando-se em alguns estudos através da obtenção da CIM100%, 128µg/mL 

nesse estudo, pode-se dizer que o OE possui forte atividade biológica [44,45,46]. 

 Apesar de existirem variações em relação ao componente majoritário, 

estudos descrevem como principais componentes majoritários do OE de Melissa 

officinalis os mono e sesquiterpenos [40]. 

A terapêutica voltada para a candidose oral encontra-se limitada, por vários 

fatores, sendo preocupante a crescente resistência dos micro-organismos. Nesse 

estudo foram encontradas cepas resistentes ao fluconazol, nistatina e anfotericina 

B, antifúngicos utilizados no tratamento da candidose. 

Diante disso a associação de drogas a produtos naturais pode ser uma saída 

para superar o fator resistência. Alguns estudos relatam resultados de 

sinergismos entre antibióticos ou antifúngicos associados a varias formulações de 

plantas medicinais [47,48]. 

Tornam-se necessários estudos futuros para entender melhor sobre o 

mecanismo de ação do OE de Melissa officinalis isolado e associado a 

antifúngicos licenciados. 
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4. CONCLUSÃO 

De acordo com os resultados obtidos nos ensaios de atividade antifúngica e 

associação conclui-se que: 

 O óleo essencial de Melissa officinalis L. apresentou forte atividade 

antifúngica sobre as cepas de Candida albicans. 

 Presença de cepas, provenientes de cavidade bucal, resistentes a 

nistatina, anfotericina B e fluconazol. 

 A associação do óleo pode resultar em efeitos sinérgicos e/ou antagônicos 

frente a nistatina, anfotericina B e fluconazol. 

 Todas as cepas foram sensíveis ao miconazol tanto no teste isolado 

quanto na associação. 

Diante do exposto pode-se considerar o OE de Melissa officinalis uma 

alternativa promissora para o tratamento da candidíase oral, porem, faz-se 

necessário o desenvolvimento de estudos futuros acerca dos mecanismos de 

ação e toxicidade. 
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