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Abstract: Oropharyngeal candidiasis is the most common fungal infection among
patients infected with the human immunodeficiency virus (HIV), and is treated
empirically with topical or systemic antifungals. The objective of the present study
was to investigate the possible antifungal action of the hydroalcoholic extract of
Curcuma zedoaria (Christm.) Roscoe, Zingiberaceae, on yeasts in this population.
Samples were collected from HIV-positive patients who attended the Laboratory for
Teaching and Research in Clinical Analysis at the Universidade Estadual de Maringa
for routine exams. The isolated yeasts were identified at the genus and species levels
through classical methodology. Next, tests of microdilution in broth were carried out
to determine the profile of susceptibility of these yeasts towards the hydroalcoholic
extract of C. zedoaria, following methodology standardised by the CLSI (2002). A
total of 53 yeasts were identified, 49 of them C. albicans, two C. tropicalis and two
C. glabrata. These yeasts were inhibited by low concentrations of the extract of C.
zedoaria (between 1.95 and 15.63 pg/mL). In addition, 7.82 png/mL inhibited 90% of the
yeasts. Our results indicate a potent antifungal action for C. zedoaria and suggest more
detailed studies with a view towards the practical application of this phytomedicine in
topical pharmaceutical forms for the treatment of oral candidosis or candidiasis.

Oropharyngeal candidiasis is the most common
fungal infection among patients infected with the

Popularly known as zedoaria, Curcuma zedoaria
(Christm.) Roscoe is a plant of the family Zingiberaceae,
whose origin is Indian (Nadkarni, 1999), although today
it is cultivated in Brazil. It is widely grown as a kind of
pepper in countries of South and Southwest Asia, and in
these countries, as well as in India, the rhizomes of the
plant are used popularly in the treatment of stomatitis, as a
stimulant, anti-flatulent, diuretic, anti-diarrheic, antiemetic,
antipyretic, purgative, and also to clean and heal ulcers,
wounds and other kinds of skin disorders (Matsuda et al.,
2001).

Significant antifungal activities have been
demonstrated in extracts of members of the Zingiberaceae,
particularly Alpinia galanga, C. zedoaria, Zingiber
purpureum and Z. officinale (Ficker et al.,, 2003).
Investigation of the antifungal action of the volatile oil of
C. zedoaria revealed that a concentration of 2000 ppm is
sufficient to cause complete inhibition of the mycelium
of the fungus Colletotricum falcatum. This concentration
also brought about partial mortality of other fungi tested,
but was inefficient against Aspergillus niger (Singh et al.,
2002).
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human immunodeficiency virus (HIV), and is often
detected in recurrent episodes, mainly when the CD4
lymphocyte count falls below 200 cells/mm?* (Campos et
al., 2002, Fidel, 2002). The drug treatment employed in
oropharyngeal candidiasis, in patients infected with HIV,
is empirical. This, together with the fact that antifungals
are most often used for extended periods, contributes to
the appearance of resistant species of yeasts (Powderly et
al., 1993).

Generally, treatment to control the recurrence
of these episodes in small lesions is exclusively topical,
employing nystatin in an oral suspension or other options
such as clotrimazole tablets which dissolve in the mouth,
and miconazole gel (Schechter & Rachid, 2004). The use
of phytomedicines containing zedoaria is aimed at, among
other applications, the prevention and combat of problems
of the oral mucosa including gingivitis, periodontitis and
mouth ulcers (Antunes Jr, 2002). Aqueous solutions of
7.1%, obtained from the hydroalcoholic extract of C.
zedoaria, are used as mouthwashes as a chemical adjuvant
for the mechanical control of dental bacterial plaque and
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gingivitis, as they present a significant anti-inflammatory
and antimicrobial action (Sandrini et al., 1997).

The increase in resistance to antifungals and
the slow delivery of new therapeutic options from the
pharmaceutical industry have lead to various studies
being carried out with the aim of examining the activity
of natural products against fungi that cause infections,
mainly in immunocompromised individuals (Rex et al.,
1995, Bachmann et al., 2002). The objective of the present
work was to determine the antifungal action of the extract
of C. zedoaria against yeasts collected from the oral cavity
of patients carrying the human immunodeficiency virus, as
part of the search for possible new alternatives, based on
popular culture, for the treatment of oral candidiasis.

Materials and Methods
Collection and identification of samples

Samples were collected from the mouthwash of
patients who attended the Clinical Analysis Laboratory
of the Universidade Estadual de Maringa for periodic
examinations to monitor their disease (HIV/AIDS). The
patients included in the study had a confirmed diagnosis
of HIV infection or were already suffering from AIDS.
These definitions followed the 1998 revision of the
national definition of AIDS cases in people aged 13 and
above for the purposes of epidemiological surveillance
(Campos et al., 2002). The participating patients were
aged over 18 years and were being monitored by the
Specialised Treatment Service for HIV-infected patients
of the 15" Regional Health Authority of Parana and the
Infectious Disease Outpatient Clinic at the Hospital
Universitario Regional de Maringa. Those individuals
undergoing immunosuppressant therapy, as well as those
with oncological disease, were excluded from the study.
The patients who took part in the study received an
explanation of its aims and were invited to participate
voluntarily after signing a term of free and informed
consent approved by the Permanent Committee for
Ethics in Human Research at the Universidade Estadual
de Maringa.

The samples were obtained by rinsing the
mouth, for 30 s, with 20 mL of a sterilised sodium
chloride solution. The liquid resulting from rinsing was
recovered and centrifuged for 30 s; the resulting pellet
was resuspended in 1 mL of buffered saline and inoculated
in CHROMaégar® Candida selective differential medium
(CHROMagar Company, Paris, France) before being
incubated at 25 °C for up to five days. The genus and
species of individual colonies of each sample were
identified by means of the classical manual system,
which consists of: micromorphological characteristics
in fuba agar with 1% Tween 80, capacity to produce a
germinative tube and physiological profile (zymogram

and auxanogram), performed according to the method
described by Larone (1995) and modified by Kurtzman
& Fell (1998). Following identification, these clinical
isolates were stored in Sabouraud dextrose broth (SDB;
Difco) with 10% glycerol under refrigeration at -20 °C
until the experiment was performed.

Preparation of extract

The extract of C. zedoaria was prepared
with approximately 95 g of dry rhizome, obtained
commercially from Santosflora Comércio de Ervas
Ltda. The extract was obtained by maceration in 96° GL
alcohol. The proportions used were one part plant to three
parts extraction liquid. The preparation was macerated,
without stirring, for five days and then filtered. This
liquid extract was concentrated in a rota-evaporator at 45
°C and then lyophilised to obtain a hydroalcoholic extract
with a concentration of 250 pg/mL. The aerial parts of
Curcuma zedoaria (Christm.) has been deposited at the
Herbarium of the Universidade Estadual de Maringa.

Tests of susceptibility to antifungals

The antifungal activity of the hydroalcoholic
extract of C. zedoaria was compared to the in vitro
action of nystatin. Nystatin was used in powdered
form (Sigma Pharma, St Louis, MO, USA) prepared
at ten concentrations varying from 0.125 to 64 pg/mL,
according to Padua et al. (2003).

The minimum inhibitory concentration (MIC) for
nystatin was determined by the method of microdilution
in broth, following the standards recommended by the
Clinical and Laboratory Standards Institute (CLSI, 2002),
published in document M27-A2; the same methodology
was followed for the extract of C. zedoaria, although with
some modifications to adapt the method to the study of
natural products.

The tests of susceptibility were performed
after reactivating the yeasts in SDB for subsequent
culture in Sabouraud dextrose agar for 24 or 48 h at
30 °C. This growth was used to prepare an inoculum in
sterile saline, the cell density being adjusted with the
aid of a spectrophotometer at 530 nm with 90+£2% of
transmittance. This turbidity resulted in 1.0 to 5.0 x10°
CFU/mL which was used to prepare further dilutions in
RPMI to obtain the desired final inoculum, containing 0.5
to 2.5 x10° CFU/mL. The test was carried out in sterilised
plastic 96-well microplates, and a reference yeast C.
albicans (ATCC 90028) was added to all the tests to
ensure the reproducibility of the results. The microplates
were incubated in a humid chamber at 35 °C for 48 h. The
test was carried out in triplicate on three different days,
and the results presented refer to the mean of the values
obtained. Following incubation, reading was performed
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by visual comparison through reflection in a mirror.

MIC was the concentration of extract of C.
zedoaria or of nystatin that inhibited 100% of the growth
of each yeast. The MIC50 and MIC90 were defined as
the MIC that inhibited 50% and 90% of the isolates,
respectively.

Results and Discussion

Of the 100 patients infected with HIV who
participated in this study, 53 presented positive cultures
for Candida spp. Their ages ranged from 19 to 69
years, with a mean of 39 years. Of the 53, twelve (21%)
reporting having had at least one previous episode of oral
candidiasis. Thirteen patients (22%) had already used
antifungals. With regard to the agents, in 49 (92.45%) of
the 53 positive cultures, Candida albicans was identified,
and there were two isolates each of C. tropicalis and C.
glabrata. C. albicans was the most commonly isolated
species, as observed in other studies where the frequency
was above 90% (Laet Sant’Ana et al., 2002, Queiroz-
Telles et al., 2002).

C. zedoaria exhibited an important antifungal
activity against yeasts isolated from the oral cavity of
HIV-positive patients. Concentrations between 1.95
and 15.63 pg/mL impeded the growth of all the yeasts
examined (Figure 1). Such concentrations can be regarded
as low, since according to Duarte et al. (2004) it has
been established that when dealing with plant extracts,
without any kind of purification, minimum inhibitory
concentrations below 2.0 mg/mL can be considered to
reflect potential antifungal properties, confirming the
antifungal action of the extract of C. zedoaria.

The results of the present study are not very
favourable to nystatin, one of the most widely employed
antifungals for the treatment of oral candidoses, since 47
isolates (88.7%) were sensitive depending on the dose
(SDD), besides one isolate that was resistant (Figure 2).

Number of isolates
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Figure 1. Distribution of mean values for the minimum inhibitory
concentrations (pg/mL) of the alcoholic extract of C. zedoaria to
obtain 100% inhibition in 53 yeasts isolated from the oral cavity
of HIV-positive individuals.
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The frequency of SDD obtained for nystatin was similar to
that found by Ferrazza et al. (2005) and Dota et al. (2008)
and for vaginal yeasts (79.3% and 52.8% respectively),
supporting the requirement for higher concentrations of
this antifungal already described in the literature. None
of the isolates presented an MIC of 32 pg/mL and 64 ng/
mL of nystatin.

It is important to highlight the fact that the SDD
suggests the need for escalation of doses, which should be
higher in order to exert fungicidal activity. Unfortunately,
however, this is not taken into account in daily therapy,
which is always empirical.

On the other hand, the results obtained with the
extract of C. zedoaria are a cause for optimism, since
there was an antifungal action with low concentrations
of the extract (Figure 1). Gupta et al. (1976) isolated
three antimicrobial components, extracted from dried
rhizomes of C. zedoaria with ethanol, all of which were
active against the fungi Trichophyton rubrum, Aspergillus
niger and Saccharomyces cerevisae. According to Table
1, both nystatin and the extract of C. zedoaria presented
the same concentrations for MIC50 and MIC90, which
suggests a drug with a relatively uniform spectrum, with
no specificity in terms of species and clinical isolates,
something that is confirmed by the variation in the
concentration of the extract, which was lower than the
variation found with nystatin. This is very relevant, since
the extract used was crude; in other words, the active
principals that endow it with an antifungal action were
not isolated. It is possible that, after a purification step,
the concentration required for an antifungal action would
be lower than that obtained in the present work. The
concentration of the C. zedoaria extract that inhibited the
growth of the isolates was lower than that of nystatin.

There should be encouragement for the
assessment of phytomedicine products, represented
in this study by the extract of C. zedoaria, which can
be considered a good candidate for a medicine for
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Figure 2. Distribution of mean values for the minimum inhibitory
concentrations (png/mL) of nystatin to obtain 100% inhibition in
53 yeasts isolated from the oral cavity HIV-positive individuals.
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Table 1. Distribution of 53 yeasts isolated from the oral cavity of HIV-positive patients, according to the variation of MIC (nug/mL)

for nystatin and the extract of C. zedoaria by species.

Species Extract of C. zedoaria (ng/mL) Nystatin (ug/mL)
CIMS50 CIM90 CIM Range CIMS50 CIM90 CIM Range
C. albicans 49 7,82 7,82 1,95 -15,63 8 8 4-128
C. glabrata 2 7,82 15,63 7,82 — 15,63 8 8 8
C. tropicalis 2 7,82 7,82 7,82 8 8 8

N: Number of isolates; MIC: Minimum inhibitory concentration; lowest concentration of each drug able to inhibit 100% of the growth of each yeast.
MIC50 and MIC90: MIC of each drug able to inhibit 50% and 90% respectively of the number of isolates tested. The results presented are the mean

obtained from three tests carried out on different days.

topical use in the form of mouthwashes, bearing in
mind the antifungal performance demonstrated in vitro.
Furthermore, the low toxicity (Lobo et al., 2009) and low
cost are important points in favour of this development.
As observed by Bugno et al. (2007), the antimicrobial
efficacy of the C. zedoaria extract was similar to that of
other commercial oral antiseptics, and its addition to this
group of products may create an alternative to increase
the antimicrobial efficacy of products for oral use.

Thus, further studies are necessary for the
isolation of the active principle(s) and the purification
of possible fractions or components that are responsible
for the antifungal activity, followed by new tests of
susceptibility, in an attempt to find a new drug to add
to the arsenal of antifungals available to the population.
Finally, the treatment of oral candidoses would probably
be more effective if it was based on the laboratory
confirmation of the fungal aetiology, determination of
the species involved and the profile of susceptibility to
antifungals.
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