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In vitro antifungal susceptibility of Candida spp. isolates from
patients with chronic periodontitis and from control patients
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ABSTRACT: Superinfection by Candida can be refractory to conventional periodontal treatments in specific situa-
tions, such as in immunocompromised patients. In these cases, the systemic therapy with antifungal drugs could
be indicated. The aim of this study was to analyse antifungal susceptibility of Candida spp. strains isolated from
chronic periodontitis patients and from control individuals. A total of 39 C. albicans isolates, 9 C. tropicalis, 2 C.
glabrata and 5 Candida spp. from control individuals and 30 C. albicans, 3 C. tropicalis and 2 C. glabrata from
periodontitis patients were tested. In the control group, 1 isolate of C. glabrata was resistant to ketoconazole and
1 Candida spp. was resistant to amphotericin B, ketoconazole and miconazole. Among the isolates of periodonti-
tis group, 1 (3.33%) C. albicans isolate was resistant to flucytosine and ketoconazole. According to the obtained
results, it could be concluded that fluconazole was the most effective drug against the several Candida species
studied. There were not expressive differences in the susceptibility of isolates from periodontitis patients or from
control individuals.
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RESUMO: Em certas situagdes, tal como em pacientes imunocomprometidos, superinfeccdo por Candida pode
ocorrer e ser refrataria ao tratamento periodontal convencional. Nesses casos, a terapia sistémica com antifingicos
pode ser indicada. O objetivo deste trabalho foi estudar a suscetibilidade aos antifingicos de cepas de leveduras do
género Candida isoladas de pacientes com periodontite cronica e de individuos controle. Um total de 39 isolados de
C. albicans, 9 de C. tropicalis, 2 de C. glabrata e 5 de Candida spp. provenientes de individuos controle e 30 de C.
albicans, 3 de C. tropicalis e 2 de C. glabrata de pacientes com periodontite foram testados. No grupo controle, uma
amostra de C. glabrata foi resistente ao cetoconazol e uma de Candida spp. mostrou-se resistente a anfotericina
B, cetoconazol e miconazol. Dentre as amostras do grupo com periodontite, uma (3,33%) amostra de C. albicans
foi resistente a 5-fluorocitosina e ao cetoconazol. A partir dos resultados obtidos, concluiu-se que fluconazol foi o
farmaco mais eficaz contra as varias espécies de Candida estudadas. Nao foram observadas diferencas expressivas
na sensibilidade de isolados de pacientes com periodontite e de individuos controle.

DESCRITORES: Candida; Antimicoticos; Periodontite.

INTRODUCTION

Microbiology

Candida genus yeasts are considered super-
infecting microorganisms!® and can lead to severe
periodontal infections in immunocompromised pa-
tients or individuals under antimicrobial therapy
for long periods®?2. Under specific situations, such
as in immunodepressed patients®, the superin-
fection by Candida can be refractory to conven-
tional periodontal treatments. In these cases, the

systemic therapy with antifungal drugs could be
indicated*.

Oral candidosis used to be treated with poly-
ene amphotericin B or nystatin'®. The discovery
of antifungal activity of azolic compounds repre-
sented an important advance in the treatment of
superficial and systemic fungal infections??5. Im-
idazolic compounds, such as ketoconazole and
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fluconazole, have been successfully used in some
clinical conditions?. Azolic compounds act on the
synthesis of the cell membrane of the fungus?!.
Moreover, they inhibit germ tube formation, re-
ducing the adherence to oral epithelial cells and
acrylic surfaces®.

The chronic use of azolic compounds in the
prevention of systemic mycoses, mainly in HIV-
infected patients, lead to the selection of isolates
resistant to this therapy!’. In this way, in vitro
susceptibility testing became very important, act-
ing as a guide in the selection and control of the
antifungal therapy. For this purpose, the Nation-
al Committee for Clinical Laboratory Standards
- NCCLS (1997)'* proposed a reference method
antifungal susceptibility testing for yeasts using
serial dilutions.

Considering that there is no report on the lit-
erature on the susceptibility of Candida strains
isolated from periodontitis patients, the aim of this
work was to study and compare the antifungal sus-
ceptibility of Candida strains isolated from chronic
periodontitis patients and control individuals.

MATERIALS AND METHODS

A total of 39 isolates of C. albicans, 9 of C.
tropicalis, 2 of C. glabrata and 5 of Candida spp.
from control individuals were tested for the suscep-
tibility to antifungal drugs. From the periodontitis
patients, 30 of C. albicans, 2 of C. tropicalis and 3
of C. glabrata were tested. The isolates were previ-
ously collected through oral rinses.

Isolates from 65 control individuals, aged be-
tween 25 to 55 years old (34.45 + 7.93), from the
dental clinic of the School of Dentistry of Sao José
dos Campos/Sao Paulo State University were in-
cluded in the study. Each patient was examined
by just one examiner and those that did not pres-
ent carious lesions, periodontal disease, had no
orthodontic appliances, or total or partial dentures
were selected. These patients did not report sys-
temic diseases or use of antibiotics during the six
months that preceded the collection of the oral
rinses.

Isolates from the chronic periodontitis group
were collected from 88 patients aged between 25 to
62 years old (41.33 £ 5.54) and under treatment at
the Department of Periodontology of the University
of Taubaté (UNITAU). These patients presented at
least two different periodontal pockets with prob-
ing depth > 5 mm and were clinically diagnosed
as chronic periodontitis patients.

They were informed about the aim of the re-

search and about the oral rinse collection. All the
patients signed an authorization letter. This proj-
ect was submitted to and approved by the Bioethic
Committee of the School of Dentistry of Sdo José
dos Campos/Sao Paulo State University, SP, Brazil
(Protocol number 72/99-PH/CEP).

The isolates were identified by germ tube test,
hyphae/pseudohyphae and chlamydospore forma-
tion, and assimilation and fermentation of car-
bohydrates!®?’. A total of 39 C. albicans isolates,
9 C. tropicalis, 2 C. glabrata and 5 Candida spp.
from control individuals and 30 C. albicans, 3 C.
tropicalis and 2 C. glabrata from periodontitis pa-
tients were tested.

Antifungal susceptibility assays were de-
termined by the microbroth dilution method in
sterile flat-bottomed, 96-well microplates (Difco,
Detroit, USA) as described in NCCLS guidelines
for macrobroth susceptibility testing, document
M27A (1997)4. Briefly, Sabouraud dextrose agar
was inoculated with the isolates and the plates
were incubated for 48 h at 37°C. After this period,
five colonies, greater than 1 mm in diameter, were
selected and suspended in sterile saline solution
(NaCl 0.85%), obtaining an initial concentration
of 1-5 x 10° cells per ml (0.5 McFarland scale).
This suspension was diluted 1:2,000 in RPMI 1640
medium (Sigma, St. Louis, MO, USA) buffered to
pH 7.0 with 0.165 M morpholinepropanesulfonic
acid (MOPS, Sigma, St. Louis, USA), obtaining
a final concentration of 0.5 1 x 10® to 2.5 X 103
cells per ml. The antifungal agents: amphoteri-
cin B (Sigma Chemical Company, St. Louis, MO,
USA), fluconazole (Galena Quimica e Farmacéuti-
ca, Sao Paulo, Brazil), miconazole (Galena Quimica
e Farmacéutica, Sao Paulo, Brazil), ketoconazole
(Galena Quimica e Farmacéutica, Sao Paulo, Bra-
zil) and S-flucytosine (Sigma Chemical Company,
St. Louis, MO, USA) were used for the susceptibil-
ity testing.

Amphotericin B, miconazole and ketoconazole
were dissolved in dimethyl sulfoxide (Sigma Chem-
ical Company, St. Louis, MO, USA). The other an-
tifungal agents were dissolved in sterile distilled
water. The drugs were prepared at the following
concentrations: 320 ug-ml' for amphotericin B,
1,000 pg-ml! for flucytosine, 1,250 for ug-ml! for
fluconazole, 640 ug-ml! for ketoconazole and mi-
conazole. The solutions were diluted in RPMI me-
dium and final drug concentrations ranged from 4
to 0.02 ug-ml'for amphotericin B, from 64 to 0.02
ug-ml! for ketoconazole, miconazole and flucyto-
sine, and from 128 to 0.02 ug-ml! to fluconazole.
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After 24 h of incubation at 37°C, endpoints were
determined visually by comparison with the growth
control well.

For the azoles and flucytosine, the MIC (min-
imal inhibitory concentration) endpoints were
defined as the lowest drug concentration which
resulted in 80% inhibition. For amphotericin B,
this value was defined as the value in which 100%
inhibition was observed.

The results were expressed as ranges of varia-
tion of minimum and maximum MIC values ob-
tained for each Candida species. Also, the values
of MIC,, and MIC,, were observed. These values
represent the drug concentration that inhibits the
growth of 50% and 90% of the isolates, respec-
tively. C. parapsilosis ATCC 22019 was used as a
reference quality control in all the experiments.

The endpoints for the tested drugs considered
for the classification of the isolates as susceptible
or resistant followed the values stated by Sutton
et al.?® and NCCLS'* as follows: <1 =S, >2 =R
for amphotericin B; < 32 = S, > 64 = R for flucon-
azole; < 16 = S, > 32 = R for flucytosine, < 8 =S, >
16 = R for ketoconazole and < 8 =S, > 16 = R for
miconazole (S = susceptible, R = resistant, values
in ug/ml).

RESULTS

The results obtained for the susceptibility test-
ing of Candida isolates to amphotericin B, fluco-
nazole, flucytosine, ketoconazole and miconazole
for periodontitis and control groups are presented
in Tables 1 and 2 respectively. In these tables, the
values are expressed as ranges of minimal inhibi-
tory concentration and MIC,, and MIC,, values.

Considering the MIC ranges obtained, in the
control group, one C. glabrata isolate was resis-
tant to ketoconazole and one Candida spp. isolate
was resistant to amphotericin B, ketoconazole and
miconazole.

Analysing the results obtained for periodon-
titis group, it could be observed that 1 (3.33%) C.
albicans isolate was resistant to ketoconazole and
flucytosine.

DISCUSSION

Candida genus yeasts are normally present
in oral human microbiota, and are considered the
only fungal species resident in the human oral cav-
ity. Their isolation rate varies from 10 to 50% in
the literature, however some authors have reported
an isolation rate of 80%3%!%2°, In the presence of
some factors, an increase in Candida multiplica-
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TABLE 1 - Number of isolates (n = 35), ranges (ug/ml)
of minimal inhibitory concentration (MIC) values,
MIC,, and MIC, values (ug/ml) obtained for the anti-
fungal susceptibility testing of Candida spp. isolates
from periodontitis patients.

Isolates n | MIC ranges ‘ MIC, ‘ MIC,,
C. albicans 30
Amphotericin B 0.02 - 1 0.16 0.25
Fluconazole 0.04 - 32 0.5 8
Flucytosine 0.08 - 32 0.16 1
Ketoconazole 0.02 - 16 0.08 1
Miconazole 0.02 - 8 0.04 2
C. tropicalis 3
Amphotericin B 0.04 - 1 0.25 1
Fluconazole 0.25 - 32 2 32
Flucytosine 0.04 - 1 0.04
Ketoconazole 0.02 - 4 0.08 8
Miconazole 0.04 - 4 0.16 8
C. glabrata 2
Amphotericin B 0.04 - 0.16 | 0.04 0.16
Fluconazole 0.25-4 0.16 4
Flucytosine 0.08-0.25 | 0.08 0.25
Ketoconazole 0.16 -1 0.25 1
Miconazole 0.04 - 0.16 0.04 0.16

tion and tissue invasion can occur®!®. The inci-
dence of this infection has increased in the last
decades due to the widespread use of antibiotics,
antifungal drugs, immunosuppressive drugs and
some infectious diseases, such as the ones caused
by the HIV.

Amphotericin B decreases adherence of Can-
dida to buccal epithelial cells, and can interfere in
the pathogenesis of candidosis®. The use of am-
photericin B in dentistry is commonly local and
indicated in superficial candidosis cases®. The
systemic use is generally indicated in dissemi-
nated cases and associated to high toxicity to the
patient, causing mainly kidney disorders!®. In the
present study, all the isolates were susceptible to
amphotericin B, in both control and periodontitis
groups.

Resistance to fluconazole has been reported
by several authors!!121526 [n the present study,
all the C. albicans isolates tested were susceptible
to this drug. The great advantage of fluconazole is
the lower occurrence of side effects in relation to
other drugs*.
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TABLE 2 - Number of isolates (n = 55), ranges (ug/ml)
of minimal inhibitory concentration (MIC) values,
MIC,, and MIC,, values (ug/ml) obtained for the anti-
fungal susceptibility testing of Candida spp. isolates
from control individuals.

Isolates n | MIC ranges ‘ MIC, ‘ MIC,,
C. albicans 39
Amphotericin B 0.02 - 1 0.25 1
Fluconazole 0.08 - 16 0.5 2
Flucytosine 0.04 - 2 0.08 1
Ketoconazole 0.04 - 8 0.08 1
Miconazole 0.02 - 1 0.04 0.5
C. tropicalis 9
Amphotericin B 0.02 - 0.5 0.08 0.5
Fluconazole 0.5 -16 1 16
Flucytosine 0.04 - 1 0.08
Ketoconazole 0.02 - 8 0.5 8
Miconazole 0.02 - 2 0.08 2
C. glabrata 2
Amphotericin B 0.25 - 1 0.25 1
Fluconazole 0.5 - 32 0.5 32
Flucytosine 0.08 - 1 0.08 1
Ketoconazole 8 - 32 8 16
Miconazole 05 - 2 0.5 2
Candida spp. 5
Amphotericin B 0.25 - 16 0.5 1
Fluconazole 0.25 - 1 0.5 16
Flucytosine 0.5 - 2 0.25 2
Ketoconazole 0.16 - 16 0.16 4
Miconazole 0.04 - 16 1 16

Ketoconazole has been used in the treatment
of superficial infections caused by Candida. Its use
in dentistry is usually local due to the systemic
side effects, such as toxicity®. In this study, 1 C.
albicans isolate from the periodontitis group and
also 1 C. glabrata and 1 Candida spp. from the
control group were resistant to ketoconazole. These
results suggest that considering the toxicity and
the presence of resistant isolates, ketoconazole can
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