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Abstract

Oral candidiasis is prevalent and Candida species are associated with its onset. Microbial resistance
and recurrence of the disease have been observed against conventional drugs. Thus, alternative or
complementary treatments from medicinal plants and their phytoconstituents are researched. This
review examined the effects of Citral on Candida spp. and observed its antifungal activity. New studies are
needed to elucidate its properties and to develop a phytomedicine applicable to oral candidiasis.
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Introduction

Oral candidiasis is a pathology of high prevalence and presents mucous with diffuse
erythematous or stippled features. Candida fungal species are present in this condition and C.
albicans is the most frequently associated. Microbial resistance and recurrence of injury occur
in comparison to conventional drugs. Therefore, new forms of complementary or alternative
treatment involving medicinal plants and their phytoconstituent with antifungal potential are
investigated [1-6]. The present study reviewed the effects of Citral on Candida spp.

Citral and its characteristics

Medicinal plants and essential oils can be explored as alternative therapies. Essential
oils have been used in ethnomedicine as antifungal agents against infections by Candida spp
[7]- They consist mainly of terpenoids, widely distributed in nature. These constituents are
responsible for antiseptic, antibacterial, antifungal and antiparasitic properties [8]. Terpenes
form structurally and functionally different classes. They are made by combinations of several
5-carbon-base (C5) units called isoprene. The main terpenes are the monoterpenes (C10)
and sesquiterpenes (C15) [9]. Citral is the name given to a natural mixture of two isomeric
acyclic monoterpene aldehydes: geranial (trans-citral, citral A) and neral (cis-citral, citral B).
They are present in several essential oils, such as Lemon grass, and correspond to the main
constituent of the essential oil of the popular name Cymbopogon citratus: holy grass, among
others [9-12].

Effects of citral on Candida spp

Silva etal. [13] studied the antifungal activity of citronella and citral oil and found potential
in vitro against Candida species, including C. albicans. Zore et al. [ 14] evaluated the anti-Candida
potential of six terpenoids (Linalol, citral, eugenol, citronellol, benzyl benzoate and linalool
acetate), which demonstrated excellent activity against C. albicans and non albicans, with
linalool and the most effective, inhibiting all isolates. Khan and Ahmad [7] investigated the
antibiofilm activity of four phytocompounds (cinnamaldehyde, citral, eugenol and geraniol)
and their synergy with fluconazole and amphotericin B against preformed biofilms of C.
albicans. Among the results, citral inhibited the formation of biofilms, but was less effective
than cinnamaldehyde and geraniol.

In a study on the activity against Candida spp, Lima et al. [6] verified that citral inhibits
the growth of C. albicans, and the probable mechanism of action did not involve the cell
wall or ergosterol. Leite et al. [5] analyzed the antifungal activity and mechanism of action
of citral against C. albicans, concluding that the involvement with the cell wall and the
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binding to ergosterol are not possible mechanisms of action, and
demonstrated its antifungal potential. The authors emphasized
the need for further studies on its effects before being used as a
component of new antifungal drugs.

The study by Freire et al. [3] found resistance of C. albicans
strains isolated of users of denture to nystatin and verified the
antifungal effect of Citral. The minimum inhibitory concentration
and minimum fungicidal concentration were determined in
32pg/mL, demonstrating a fungicidal activity. However, the
phytoconstituent did not modulate the action of nystatin when
associated with the drug. Studies that observe the ethnobotanical
knowledge in communities have verified that medicinal plants
like Cymbopogon Citratus, which have citral as phytoconstituent,
are widely used by the population [4,15-17]. Thus, it is important
to note the search for scientific evidence by researchers about
the effects that medicinal plants and their components have on
microorganisms.

Conclusion

Citral has been shown to be a phytoconstituent with an
antifungal effect on Candida species. The importance of new studies
to elucidate its properties and the development of a phytomedicine
applicable to oral candidiasis is emphasized.
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