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Abstract

Alterations that lead to deficiency of the immune system, such as diabetes mellitus, may promote proliferation
of Candida albicans and selection of strains which have greater ability to adhere and to penetrate the host tissues.
Recent studies indicate an increase of the antifungal resistance of C. albicans isolates in periodontal pockets,
suggesting that the oral cavity could be a reservoir of resistant yeast to antifungal agents. Moreover, oral cavity
can act as a reservoir of certain pathogens that may cause systemic infections. The periodontal pocket is an
ecological niche suitable to host microorganisms that could act as opportunistic pathogens. The aim of this study is
to contribute to the understanding of resistance to conventional antifungal against C. albicans isolates from patients
with periodontitis and diabetes. The determination of the minimal inhibitory concentrations (MIC) was evaluated
according to M27S3 of the CLSI (2008), with modifications. The results showed that 48.8% of the studied strains
were resistant to one or more antifungals and 6.6% were resistant to fluconazole and voriconazole. These results
suggest an increasing resistance to conventional antifungal agents among Candida species, suggesting that the oral

cavity could host pathogen fungi.
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Introduction

A large proportion of healthy adult population holds yeast
Candida genus in the oral cavity [1]. The mucosa is considered the
main reservoir, but studies have shown that Candida species can be
co-aggregated with bacteria in biofilm and that may be an important
factor for manifestations of candidiasis and for colonization of cavities
of caries and periodontal pockets [2]. According to some authors,
the presence of yeast in subgingival regions may contribute to the
pathogenesis of periodontal disease or increase the probability of
candidemia, especially in cases of immunocompromised patients [3-
5]. Periodontal disease is mainly caused by Gram negative anaerobic
species, but has been reported in the literature that the proportion
of yeast in the periodontal pockets is similar to some of periodontal
bacteria [6], thus suggesting the possible role of Candida sp. in disease
pathogenesis [2,4,7,8], but it is not clear, in the literature, whether this
would continue after periodontal therapeutic antibacterial successive.
Moreover, its permanence in these sites can be characterized as
potential sources of dissemination, especially in immune compromised
individuals [9]. Sardi et al. [10] found a higher prevalence of C.
albicans in periodontal pockets of diabetic patients compared
with non diabetic. Super infection by Candida can be refractory to
conventional periodontal treatments in specific situations, such as in
immune compromised patients. In these cases, the systemic therapy
with antifungal drugs could be indicated. Few studies have reported
the use of antifungals in Candida isolates in periodontal pockets. The
presence of Candida in periodontal pockets has been investigated a
little time and very little is known about the importance of this fungus
in this pathology. Oral candidiasis used to be treated with polyenes
amphotericin B or nistatin and the discovery of antifungal activity of
azolic compounds represented an important advance in the treatment
of superficial and systemic fungal infections Moreover, they inhibit
germ tube formation, reducing the adherence to oral epithelial cells
and acrylic surfaces in dentistry [11]. Caspofungin, an echinocandin,
which has demonstrated activity against Candida species both in vitro
and in vivo for systemic infections [12,13]. The aim of this study was

to analyze antifungal susceptibility of C. albicans strains isolated from
chronic periodontitis patients and diabetes.

Methods
Microorganisms

We used 45 clinical isolates of Candida albicans isolated from
subgingival sites of patients with generalized chronic periodontitis and
diabetes mellitus type II. These fungi were isolated from patients with
age ranging between 31 to 68 years attending in clinic of Periodontics,
Piracicaba Dental School, State University of Campinas (UNICAMP).
Exclusion criteria were used: use of antibiotics and periodontal
treatment during the previous 6 months. As control was used strain
ATCC 90028 of Candida albicans. All microorganisms belong to
the mycology collection of the Laboratory of Clinical Mycology,
Department of Clinical Analysis, Faculty of Pharmaceutical Sciences,
UNESP, Araraquara.

Preparation of antifungal drugs

Conventional antifungal agents indicated for the treatment of
candidiasis were used: amphotericin B, fluconazole, voriconazole and
caspofungin. The preparation of the drugs was performed according
to M27 S3 of the CLSI (Clinical and Laboratory Standards Institute)
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(2008). Amphotericin B (Sigma Chemical Company, St. Louis, MO,
USA) and voriconazole (Sigma Chemical Company, St. Louis, MO,
USA) are water-insoluble drugs, therefore, were solubilized in DMSO
for the preparation the ten stock solutions with concentrations ranging
from 0.0313 to 16 pg/mL. Fluconazole (Sigma Chemical Company,
St. Louis, MO, USA) and caspofungin (Sigma Chemical Company, St.
Louis, MO, USA) are water-soluble drugs therefore were solubilized in
sterile water and ten stock solutions were prepared with a concentration
range varying from 0125 to 64 pg/mL. All stock solutions were
diluted in RPMI-1640 (Sigma-Aldrich, St. Louis, MO, USA) with
L-glutamine, without sodium bicarbonate, supplemented with 2%
glucose, and buffered to a pH of 7.0 using 0.165M 3-(N-Morpholino)
(propanesulfonic acid) (MOPS), (Sigma-Aldrich, St. Louis, MO, USA)
to preparation the working solutions. The range concentration for
amphotericin B and voriconazole was 0.01565 to 8 pug/ml and for drugs
fluconazole and caspofungin was 0.0625 to 32 pg/mL.

Determination of minimum inhibitory concentration (MIC)

The sensibility of the clinical isolates to conventional antifungal
agents was evaluated according to M27 S3 of the CLSI (2008), with
modifications. From 24 hours cultivation of clinical isolates of C.
albicans on Sabouraud dextrose, the inocula were prepared in RPMI-
1640 to the final concentration of 1.0x10* CFU/mL and added in 96-well
microplates (Difco, Detroit, USA) previously prepared with antifungal
drugs. The plates were incubated in a shaker at 37°C/150 rpm for 24
hours. The reading of MIC was performed in a spectrophotometry at 490
nm. Through this test, the 45 clinical isolates were classified as sensitive
Voriconazole

Fluconazole Anfotericin B Caspofungin

S* < 8 pg/mL <0,125 pg/mL <1 pg/mL <2 pg/mL
S-DD* | 16 —32 pg/mL | 0,25-0,5 pyg/mL - -
R* > 64 pg/mL 21 pg/mL 22 ug/mL > 2 pg/mL

S - sensitive / DD - dose dependent / R — resistant

Table 1:. Values of MIC for the classification of susceptibility to fluconazole,
voriconazole, amphotericin B and Caspofungin in Candida species.

(S), sensitive dose dependent (S-DD) and resistant (R), according with
the breakpoints recommended by the CLSI (2008) (Table 1).

Results

Through the determination of MIC was observed that from 45
clinical isolates of C. albicans, 48.8% were resistant to one or more
antifungals. This percentage was determined by comparison between
the MIC values of isolates with cutoff values found in the literature. Our
results showed that 6.6% of clinical isolates were resistant to the azole
class, being resistant to fluconazole as voriconazole. Figure 1 shows the
percentage of clinical isolates sensitive, dose-dependent sensitive and
resistant to azoles. Among the azoles, the fluconazole showed greater
activity against clinical isolates with only five (11.2%) isolates resistant
to this drug (Figure 1-A), differently from the voriconazole, in which 19
(42.2%) of the isolates were resistant (Figure 1-B).

We observed that a large percentage of clinical isolates were sensitive
to amphotericin B, and only four (8.9%) classified as resistant (Figure
1-C). It was also observed that the antifungal caspofungin showed only
two (4.4%) considered resistant isolates (Figure 1-D). Thus, the clinical
isolates of C. albicans tested with these two drugs showed no fungal
resistance, but showed significant resistance to azole antifungal class.

Discussion

Candida species inhabit diverse ecosystems and are present in
the genitourinary and gastrointestinal tracts, nail, skin, bronchus and
oral cavity where they can establish themselves as regular commensal
microbiota without causing harm to the host [14]. However, systemic
diseases such as diabetes mellitus and AIDS, physiological conditions
such as pregnancy, infancy or old age, nutritional factors, treatment with
broad-spectrum antibiotics, immune suppressants and corticosteroids,
in addition to local factors such as xerostomia and use of prosthetic
devices are conditions that predispose to the development of Candida
infections [2,10,15-19]. The use of broad-spectrum antimicrobial, such
as tetracycline and metronidazole as an aid in periodontal treatment
has also been an important factor for the development of super
infections by resistant bacteria and Candida species, including patients
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Figure 1: Relation of 45 clinical isolates of Candida albicans with antifungal fluconazole (A), voriconazole (B), amphotericin B (C) and Caspofungin (D).
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with HIV [6,20]. Resistance to fluconazole has been reported by several
authors [21-26]. In the present study, 62.2% of the C. albicans isolates
tested were susceptible to fluconazole, 15.6% to voriconazole, 91.1% to
amphotericin B and 95.5% to caspofungin. The intrinsic resistance of
Candida species to fluconazole, an agent commonly used for treating
antifungal and greater resistance to amphotericin B has been reported
[27]. Candida albicans appears co-aggregate contributing to bacterial
biofilm formation on this structural and impairing penetration of
certain antimicrobial drugs [28]. Also, for these researchers C. albicans
was found typically in the outer layers of the biofilm, and seemed to act,
according to the authors, as a barrier that protected the microorganisms
from the action of immune mechanismsby assisting the resistance of
subgingival microbiota in the face of host defenses, and contributing to
persistence of inflammation in the surrounding tissues.

Waltimo et al. [29] evaluated the antifungal susceptibility among
isolates of C. albicans from periodontal pockets and showed that 100%
of these isolates were sensitive to amphotericin B and 5 - flucytosine.
However, susceptibility to azole antifungals proved variable cross-
resistance occurring in relation to them. Dumitru et al. [30], studied
isolates of C. albicans and found strains resistant to amphotericin B and
four class azole antifungals. Furlletti et al. [31] showed that C. albicans
isolated from periodontal pockets were resistant to amphotericin
B and fluconazole-sensitive. Jewtuchowicz et al. [7] studied isolates
of C. dubliniensis and C. albicans from periodontitis patients and
healthy systematically and found that only one isolate was resistant
to fluconazole and voriconazole. Junqueira et al. [32] demonstrated
that isolates of Candida sp. oral cavity of HIV patients are resistant to
fluconazole. In our study we found some isolates resistant to fluconazole
(11.2%), voriconazole (42.2%), caspofungin (4.4%) and amphotericin
B (8.9%), although the highest resistance occurred with the antifungal
voriconazole. Some research has shown the presence of different
species of Candida isolated from different anatomical sites resistant
to voriconazole in diabetics patients [33-36]. Antifungal agents such
as amphotericin B, 5-fluorocytosine, voriconazole and terbinafine are
not usually used in the treatment of oral candidiasis, however, also
deserve attention. Although such antifungals are only available for
systemic use and are recommended for the treatment of disseminated
infections, determination of minimum inhibitory concentration
relative to oral cavity isolates obtained from patients with immune
suppression, especially in cases of periodontitis is important to obtain
epidemiological data and the possibility of this site being the original
focus of disseminated fungal infections [37,38]. The results of this study
suggest that clinical isolates of diabetic patients have a certain resistance
to azoles, perhaps because these patients have already contacted and
antifungal therapy with azoles may no longer be as effective in treating
periodontal Candida super infections that are refractory to conventional
treatments. Furthermore, studies on the correlation between clinical
results and in vitro are needed to establish a better antifungal.

References

1. Sardi JC, Scorzoni L, Bernardi T, Fusco-Almeida AM, Mendes Giannini MJ
(2013) Candida species: current epidemiology, pathogenicity, biofilm formation,
natural antifungal products and new therapeutic options. J Med Microbiol
62(1):10-24.

2. Sardi JC, Duque C, Mariano FS, Peixoto IT, H6fling JF, et al. (2010) Candida
spp. in periodontal disease: a brief review. J Oral Sci 52: 177-185.

3. Reynaud AH, Nygaard-@stby B, Baygard GK, Eribe ER, Olsen |, et al. (2001)
Yeasts in periodontal pockets. J Clin Periodontol 28: 860-864.

4. Barros LM, Boriollo MF, Alves AC, Klein MI, Gongalves RB, et al. (2008)
Genetic diversity and exoenzyme activities of Candida albicans and Candida
dubliniensis isolated from the oral cavity of Brazilian periodontal patients. Arch
Oral Biol 53: 1172-1178.

20.

21

22.

23.

24.

25.

Cuesta Al, Jewtuchowicz V, Brusca MI, Nastri ML, Rosa AC (2010) Prevalence
of Staphylococcus spp and Candida spp in the oral cavity and periodontal
pockets of periodontal disease patients. Acta Odontol Latinoam 23: 20-26.

Dahlén G, Wikstrom M (1995) Occurrence of enteric rods, staphylococci and
Candida in subgingival samples. Oral Microbiol Immunol 10: 42-46.

Jewtuchowicz VM, Mujica MT, Brusca MI, Sordelli N, Malzone MC, et al.
(2008) Phenotypic and genotypic identification of Candida dubliniensis from
subgingival sites in immunocompetent subjects in Argentina. Oral Microbiol
Immunol 23: 505-509.

Urzda B, Hermosilla G, Gamonal J, Morales-Bozo |, Canals M, et al. (2008)
Yeast diversity in the oral microbiota of subjects with periodontitis: Candida
albicans and Candida dubliniensis colonize the periodontal pockets. Med Mycol
46: 783-793.

Ito CY, de Paiva Martins CA, Loberto JC, dos Santos SS, Jorge AO (2004) In
vitro antifungal susceptibility of Candida spp. isolates from patients with chronic
periodontitis and from control patients. Braz Oral Res 18: 80-84.

. Sardi JC, Duque C, Camargo GA, Hofling JF, Goncalves RB (2011) Periodontal

conditions and prevalence of putative periodontopathogens and Candida spp.
in insulin-dependent type 2 diabetic and non-diabetic patients with chronic
periodontitis--a pilot study. Arch Oral Biol 56: 1098-1105.

. Ellepola AN, Samaranayake LP (1998) The effect of limited exposure to

antifungal agents on the germ tube formation of oral Candida albicans. J Oral
Pathol Med 27: 213-219.

.Fidel PL Jr, Vazquez JA, Sobel JD (1999) Candida glabrata: review of

epidemiology, pathogenesis, and clinical disease with comparison to C.
albicans. Clin Microbiol Rev 12: 80-96.

. Danby CS, Boikov D, Rautemaa-Richardson R, Sobel JD (2012) Effect of pH on

in vitro susceptibility of Candida glabrata and Candida albicans to 11 antifungal
agents and implications for clinical use. Antimicrob Agents Chemother 56:
1403-1406.

. Kleinegger CL, Lockhart SR, Vargas K, Soll DR (1996) Frequency, intensity,

species, and strains of oral Candida vary as a function of host age. J Clin
Microbiol 34: 2246-2254.

. Tekeli A, Dolapci |, Emral R, Cesur S (2004) Candida carriage and Candida

dubliniensis in oropharyngeal samples of type-1 diabetes mellitus patients.
Mycoses 47: 315-318.

. Pires-Gongalves RH, Sartori FG, Montanari LB, Zaia JE, Melhem MS, et al.

(2008) Occurrence of fungi in water used at a haemodialysis centre. Lett Appl
Microbiol 46: 542-547.

. Motta-Silva AC, Aleva NA, Chavasco JK, Armond MC, Franca JP, et al. (2010)

Erythematous oral candidiasis in patients with controlled type Il diabetes
mellitus and complete dentures. Mycopathologia 169: 215-223.

.Machado FC, de Souza IP, Portela MB, de Aradjo Soares RM, Freitas-

Fernandes LB, et al. (2011) Use of chlorhexidine gel (0.2%) to control gingivitis
and candida species colonization in human immunodeficiency virus-infected
children: a pilot study. Pediatr Dent 33: 153-157.

. Brissaud O, Guichoux J, Harambat J, Tandonnet O, Zaoutis T (2012) Invasive

fungal disease in PICU: epidemiology and risk factors. Ann Intensive Care 2: 6.

Odden K, Schenck K, Koppang H, Hurlen B (1994) Candidal infection of the
gingiva in HIV-infected persons. J Oral Pathol Med 23: 178-183.

. Gallé F, Sanguinetti M, Colella G, Di Onofrio V, Torelli R, et al. (2011) Oral

candidosis: characterization of a sample of recurrent infections and study of
resistance determinants. New Microbiol 34: 379-389.

Jiang C, Dong D, Yu B, Cai G, Wang X, et al. (2012) Mechanisms of azole
resistance in 52 clinical isolates of Candida tropicalis in China. J Antimicrob
Chemother .

Jung SI, Shin JH, Choi HJ, Ju MY, Kim SH, et al. (2012) Antifungal susceptibility
to amphotericin B, fluconazole, voriconazole, and flucytosine in Candida
bloodstream isolates from 15 tertiary hospitals in Korea. Ann Lab Med 32: 426-
428.

Marchaim D, Lemanek L, Bheemreddy S, Kaye KS, Sobel JD (2012)
Fluconazole-resistant Candida albicans vulvovaginitis. Obstet Gynecol 120:
1407-1414.

Moris DV, Melhem MS, Martins MA, Souza LR, Kacew S, et al. (2012)
Prevalence and antifungal susceptibility of Candida parapsilosis complex

Clin Microbial
ISSN: 2327-5073 CMO, an open access journal

Volume 2 ¢ Issue 1+ 1000103


http://www.ncbi.nlm.nih.gov/pubmed/20587940
http://www.ncbi.nlm.nih.gov/pubmed/20587940
http://www.ncbi.nlm.nih.gov/pubmed/11493356
http://www.ncbi.nlm.nih.gov/pubmed/11493356
http://www.ncbi.nlm.nih.gov/pubmed/18672229
http://www.ncbi.nlm.nih.gov/pubmed/18672229
http://www.ncbi.nlm.nih.gov/pubmed/18672229
http://www.ncbi.nlm.nih.gov/pubmed/18672229
http://www.ncbi.nlm.nih.gov/pubmed/20645638
http://www.ncbi.nlm.nih.gov/pubmed/20645638
http://www.ncbi.nlm.nih.gov/pubmed/20645638
http://www.ncbi.nlm.nih.gov/pubmed/7644272
http://www.ncbi.nlm.nih.gov/pubmed/7644272
http://www.ncbi.nlm.nih.gov/pubmed/18954358
http://www.ncbi.nlm.nih.gov/pubmed/18954358
http://www.ncbi.nlm.nih.gov/pubmed/18954358
http://www.ncbi.nlm.nih.gov/pubmed/18954358
http://www.ncbi.nlm.nih.gov/pubmed/18608938
http://www.ncbi.nlm.nih.gov/pubmed/18608938
http://www.ncbi.nlm.nih.gov/pubmed/18608938
http://www.ncbi.nlm.nih.gov/pubmed/18608938
http://www.ncbi.nlm.nih.gov/pubmed/15273792
http://www.ncbi.nlm.nih.gov/pubmed/15273792
http://www.ncbi.nlm.nih.gov/pubmed/15273792
http://www.ncbi.nlm.nih.gov/pubmed/21529777
http://www.ncbi.nlm.nih.gov/pubmed/21529777
http://www.ncbi.nlm.nih.gov/pubmed/21529777
http://www.ncbi.nlm.nih.gov/pubmed/21529777
http://www.ncbi.nlm.nih.gov/pubmed/9682984
http://www.ncbi.nlm.nih.gov/pubmed/9682984
http://www.ncbi.nlm.nih.gov/pubmed/9682984
http://www.ncbi.nlm.nih.gov/pubmed/9880475
http://www.ncbi.nlm.nih.gov/pubmed/9880475
http://www.ncbi.nlm.nih.gov/pubmed/9880475
http://www.ncbi.nlm.nih.gov/pubmed/22232293
http://www.ncbi.nlm.nih.gov/pubmed/22232293
http://www.ncbi.nlm.nih.gov/pubmed/22232293
http://www.ncbi.nlm.nih.gov/pubmed/22232293
http://www.ncbi.nlm.nih.gov/pubmed/8862593
http://www.ncbi.nlm.nih.gov/pubmed/8862593
http://www.ncbi.nlm.nih.gov/pubmed/8862593
http://www.ncbi.nlm.nih.gov/pubmed/15310337
http://www.ncbi.nlm.nih.gov/pubmed/15310337
http://www.ncbi.nlm.nih.gov/pubmed/15310337
http://www.ncbi.nlm.nih.gov/pubmed/18363650
http://www.ncbi.nlm.nih.gov/pubmed/18363650
http://www.ncbi.nlm.nih.gov/pubmed/18363650
http://www.ncbi.nlm.nih.gov/pubmed/19760517
http://www.ncbi.nlm.nih.gov/pubmed/19760517
http://www.ncbi.nlm.nih.gov/pubmed/19760517
http://www.ncbi.nlm.nih.gov/pubmed/21703065
http://www.ncbi.nlm.nih.gov/pubmed/21703065
http://www.ncbi.nlm.nih.gov/pubmed/21703065
http://www.ncbi.nlm.nih.gov/pubmed/21703065
http://www.ncbi.nlm.nih.gov/pubmed/22356683
http://www.ncbi.nlm.nih.gov/pubmed/22356683
http://www.ncbi.nlm.nih.gov/pubmed/8046655
http://www.ncbi.nlm.nih.gov/pubmed/8046655
http://www.ncbi.nlm.nih.gov/pubmed/22143811
http://www.ncbi.nlm.nih.gov/pubmed/22143811
http://www.ncbi.nlm.nih.gov/pubmed/22143811
http://www.ncbi.nlm.nih.gov/pubmed/23221625
http://www.ncbi.nlm.nih.gov/pubmed/23221625
http://www.ncbi.nlm.nih.gov/pubmed/23221625
http://www.ncbi.nlm.nih.gov/pubmed/23130342
http://www.ncbi.nlm.nih.gov/pubmed/23130342
http://www.ncbi.nlm.nih.gov/pubmed/23130342
http://www.ncbi.nlm.nih.gov/pubmed/23130342
http://www.ncbi.nlm.nih.gov/pubmed/23168767
http://www.ncbi.nlm.nih.gov/pubmed/23168767
http://www.ncbi.nlm.nih.gov/pubmed/23168767
http://www.ncbi.nlm.nih.gov/pubmed/22956748
http://www.ncbi.nlm.nih.gov/pubmed/22956748

Citation: SARDI JCO, GULLO FP, PITANGUI NS, FUSCO-ALMEIDA AM and MENDES-GIANNINI MJS (2013) In vitro Antifungal Susceptibility of
Candida albicans Isolates from Patients with Chronic Periodontitis and Diabetes. Clin Microbial 2: 103. doi:10.4172/2327-5073.1000103

Page 4 of 4

26.

2

2

2

3

3

isolates collected from oral cavities of HIV-infected individuals. J Med Microbiol
61: 1758-1765.

Castelo-Branco DS, Brilhante RS, Paiva MA, Teixeira CE, Caetano EP, et
al. (2013) Azole-resistant Candida albicans from a wild Brazilian porcupine
(Coendou prehensilis): a sign of an environmental imbalance? Med Mycol .

7. Ghannoum MA, Herbert J, Isham N (2011) Repeated exposure of Candida spp.
to miconazole demonstrates no development of resistance. Mycoses 54: e175-
177.

8. Jarvensivu A, Hietanen J, Rautemaa R, Sorsa T, Richardson M (2004) Candida
yeasts in chronic periodontitis tissues and subgingival microbial biofilms in vivo.
Oral Dis 10: 106-112.

[{e]

. Waltimo TM, @rstavik D, Meurman JH, Samaranayake LP, Haapasalo MP
(2000) In vitro susceptibility of Candida albicans isolates from apical and
marginal periodontitis to common antifungal agents. Oral Microbiol Immunol
15: 245-248.

0. Dumitru R, Hornby JM, Nickerson KW (2004) Defined anaerobic growth
medium for studying Candida albicans basic biology and resistance to eight
antifungal drugs. Antimicrob Agents Chemother 48: 2350-2354.

=

. Furlletti V, Mardegan R, Obando-Pereda G, Anibal P, Duarte M, et al.
(2008) Susceptibility of Candida spp. oral isolates for azolic antifungals and
amphotericin B Braz J Oral Sci [Internet]7:1543-1549.

32. Junqueira JC, Vilela SF, Rossoni RD, Barbosa JO, Costa AC, et al. (2012) Oral

33.

34.

35.

38.

colonization by yeasts in HIV-positive patients in Brazil. Rev Inst Med Trop Sao
Paulo 54: 17-24.

Ahmad S, Khan Z, Mokaddas E, Khan ZU (2004) Isolation and molecular
identification of Candida dubliniensis from non-human immunodeficiency virus-
infected patients in Kuwait. J Med Microbiol 53: 633-637.

Ruan SY, Huang YT, Chu CC, Yu CJ, Hsueh PR (2009) Candida glabrata
fungaemia in a tertiary centre in Taiwan: antifungal susceptibility and outcomes.
Int J Antimicrob Agents 34: 236-239.

Chellan G, Shivaprakash S, Karimassery Ramaiyar S, Varma AK, Varma N, et
al. (2010) Spectrum and prevalence of fungi infecting deep tissues of lower-
limb wounds in patients with type 2 diabetes. J Clin Microbiol 48: 2097-2102.

.Lockhart SR, Wagner D, Igbal N, Pappas PG, Andes DR, et al. (2011)

Comparison of in vitro susceptibility characteristics of Candida species from
cases of invasive candidiasis in solid organ and stem cell transplant recipients:
Transplant-Associated Infections Surveillance Network (TRANSNET), 2001 to
2006. J Clin Microbiol 49: 2404-2410.

.Baccaglini L, Atkinson JC, Patton LL, Glick M, Ficarra G, et al. (2007)

Management of oral lesions in HIV-positive patients. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 103 Suppl: S50.

Cross LJ, Wiliams DW, Sweeney CP, Jackson MS, Lewis MA, et al. (2004)
Evaluation of the recurrence of denture stomatitis and Candida colonization in
a small group of patients who received itraconazole. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 97: 351-358.

Clin Microbial
ISSN: 2327-5073 CMO, an open access journal

Volume 2 ¢ Issue 1+ 1000103


http://www.ncbi.nlm.nih.gov/pubmed/22956748
http://www.ncbi.nlm.nih.gov/pubmed/22956748
http://www.ncbi.nlm.nih.gov/pubmed/23286353
http://www.ncbi.nlm.nih.gov/pubmed/23286353
http://www.ncbi.nlm.nih.gov/pubmed/23286353
http://www.ncbi.nlm.nih.gov/pubmed/20236241
http://www.ncbi.nlm.nih.gov/pubmed/20236241
http://www.ncbi.nlm.nih.gov/pubmed/20236241
http://www.ncbi.nlm.nih.gov/pubmed/14996281
http://www.ncbi.nlm.nih.gov/pubmed/14996281
http://www.ncbi.nlm.nih.gov/pubmed/14996281
http://www.ncbi.nlm.nih.gov/pubmed/11154410
http://www.ncbi.nlm.nih.gov/pubmed/11154410
http://www.ncbi.nlm.nih.gov/pubmed/11154410
http://www.ncbi.nlm.nih.gov/pubmed/11154410
http://www.ncbi.nlm.nih.gov/pubmed/15215080
http://www.ncbi.nlm.nih.gov/pubmed/15215080
http://www.ncbi.nlm.nih.gov/pubmed/15215080
http://www.ncbi.nlm.nih.gov/pubmed/22370749
http://www.ncbi.nlm.nih.gov/pubmed/22370749
http://www.ncbi.nlm.nih.gov/pubmed/22370749
http://www.ncbi.nlm.nih.gov/pubmed/15184534
http://www.ncbi.nlm.nih.gov/pubmed/15184534
http://www.ncbi.nlm.nih.gov/pubmed/15184534
http://www.ncbi.nlm.nih.gov/pubmed/19361960
http://www.ncbi.nlm.nih.gov/pubmed/19361960
http://www.ncbi.nlm.nih.gov/pubmed/19361960
http://www.ncbi.nlm.nih.gov/pubmed/20410345
http://www.ncbi.nlm.nih.gov/pubmed/20410345
http://www.ncbi.nlm.nih.gov/pubmed/20410345
http://www.ncbi.nlm.nih.gov/pubmed/21562099
http://www.ncbi.nlm.nih.gov/pubmed/21562099
http://www.ncbi.nlm.nih.gov/pubmed/21562099
http://www.ncbi.nlm.nih.gov/pubmed/21562099
http://www.ncbi.nlm.nih.gov/pubmed/21562099
http://www.ncbi.nlm.nih.gov/pubmed/17379155
http://www.ncbi.nlm.nih.gov/pubmed/17379155
http://www.ncbi.nlm.nih.gov/pubmed/17379155
http://www.ncbi.nlm.nih.gov/pubmed/15024360
http://www.ncbi.nlm.nih.gov/pubmed/15024360
http://www.ncbi.nlm.nih.gov/pubmed/15024360
http://www.ncbi.nlm.nih.gov/pubmed/15024360

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Methods
	Microorganisms
	Preparation of antifungal drugs 
	Determination of minimum inhibitory concentration (MIC) 

	Results
	Discussion
	Table 1
	Figure 1
	References

