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ABSTRACT

Recent decades can be a milestone in the advancement of medical science with the help of modern tools and drugs
including use of antibiotics, corticosteroids, immunosuppressive drugs, different types of transplantation, etc.
Furthermore, with industrialization of human society and change of their lifestyle, some human diseases have
prevailed, such as increasing in mental illness, AIDS, diabetes, Lupus Erythematous, etc. Besides all of mentioned
cases, the way has been opened to expanse of opportunistic infections and the emergence of less common cases.
Candidiasis is a common fungal disease that in recent decades has been encountered with changes of type of
etiologic agent and patterns of drug resistance. Candida glabrata can be accounted as emerging species with
specific changes, therefore it is necessary to know this organism and make efforts to eliminate it. In this paper we
try to introduce some of the most common disease of C. glabrata, its appearance changes, and also some of the most
prominent causes of its disease increasing.
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INTRODUCTION

Cryptococcus glabrata was identified in 1917 by Anderson. In 1938 rendmeeTorulopsis glabrata [1]. In 1962,C.
glabrata was introduced as a non-pathogen saprophyte andrasal flora in healthy individuals [2]. It prodes
small, smooth, white and pale coloniesSabouraud-Dextros&gar medium, which are seen on direct experiment
like yeasts withouhyphae, pseudohyphaghlamidoconidia and blastoconidia of ovoid form.GQorn Meal Agar
medium containing Tween 80, yeast cells with qaiteid buds can be seeb. glabrata is one of the most common
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species which can be found on the human body sigad it is removedccasionallyfrom the skin and urine [3]. It
is known as one of the opportunistic species of dnusnrfaceand visceral fungal diseases [4].

Common diseases df. glabrata

1 - Diseases related to the mouth and esophagus

C. glabrata infection usually appears as the thry&j. In 2005 withstudyon 110 patients suffering from thrush,
24% of cases were detected w@hglabrata, while in 1980 this case had been reported nelily [6]. Although
in recentyearsCandida albicans hasbeen introduced as the main factor causing thedidaninfection but the
incidence of the infection has been reported toeiase due t€. glabrata.

2 - Vulvovaginal Candidiasis (VVC)

C. glabrata has beerisolated from 10 to 20 % of women of most placeths world [8]. The rate afion-albicans
speciesnvolved in WC has increased from 9.9% in 1988 to 17.2% in 19930 to 33 percent of relapsing forms
of VVC is due to noralbicans speciesuch asC. glabrata, C. tropicalis, C. kruseli , andC. parapsilosis [10]. This
species has been introduced as the masimon non-albicans speciesusing VVC (covering more than 34.5% of
the cases) [2]. Uncontrolled diabetes can leadicceased vaginal Candida colonization. TYpdiabetesncreases
vaginal infectionpotency withC. glabrata. Treatment ofrelapsing forms of VVC in individualsuffering with
diabetes, especially those with colonizedylabrata, is very difficult or impossible [11]. Outbreaks$ this disease
in women, who have used low dosédluconazole fora long time, have been reported [5].

3 - Urinary Candidiasis

Candida species aresolated from 10%f urinecultures. This rate is higher in hospital cent&®.[Candida species

cover more than 13 to 26 % of hospital urinaryttiatections [13]. About 50 % of Candida isolatesni urinary

cultures arenon-albicanseCandida species,commonly C. glabrata. C. glabrata is involved in 25 to 35 % of
Candiduredl?2, 13, 14].

4 - Blood infection and systemically infection

C. glabrata was introduced in 1999, as the fourth most commeawses of Candidemia behii@ albicanse, C.
parapsilosis and C. tropicalis. This infectionis increased from 14 % to 18 % from 1992 to 200UBA and In
addition, some researchers reported that this epecas introduced as the second most common cattbesore
than24 % of totalCandidemian USA from 1997 to 2001. 12004 this species wastroduced as the magause of
Candidemia [2]. Mortalityrates in Candidemia patienthie to C. glabrata, was reported from 50% in cancer
patients to 100 % in bone marrow recipients.

5 —Endophthalmitis
Incidence of this disease is probably one of thetmecent reported diseases relate@.tglabrata. About 12 cases
of this type of fungal infections have been repdgice 1978 to 2010 [15].

RESULTS AND DISCUSSION

The reason ofC. glabrata efficiency rather than other non-albicans speciesf Candida

1 - Ability of Adhesion and form biofilms

C. glabrata has less ability to adhere to oral

keratinocytescells and twofold greater ability to bind to syribeacrylic surfaces (dentures and catheters) in
comparison withC. albicans, this is why this species is the most common gseof Candida which has been
isolated from the mouths of elderly and may causétbrush [2].
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Figure 1 - Biofilm formation of C. glabrat

According to researches, all non-albica@sadida species are able to produce biofilms. The prodaatif biofilms

in C. glabrata is less intensive in comparison with parapsilosis andC. tropicalis. Based on data from Scanning
Electron Microscopy (SEM), the reason of this difiece refers to the extracellular matrix of thaseghl species.
So that, the extracellular matrix 6f parapsilosis is composed of high carbohydrates and low protaeigontrast, in
C. tropicalis matrix, the level of both carbohydrate and proisitow. Interestingly, irC. glabrata cell matrix, the
level of both protein and carbohydrates is higH.[T®ereforeC. glabrata has the ability of biofilm formation. This
property increases through increasing of serumlideaed inflammatory factors. Cell surface hydrophibyp (CSH)

of C. glabrata is 4 times higher in comparison with albicans. According to previous researches, the adhesitn r
of C. glabrata increases in presence of preservative substafcegabrata has the maximum adhesion rate in
presence ofmethylparaben, propylparaben and sorbatese substances are used in formulations of gelstor
vaginal ointments [17].

2 - Production of extracellular Hydrolyses

These enzymeare includingserine, cysteine-, metalo- and aspartyl- proteinageslB]. Furthermore, it has been
proved that unlike isolated strains@fglabrata from mucosal infections11% of isolatedC. glabrata speciefrom
blood infections are able to produce phospholipases, winidicates the importance of this enzyme in causiis
type of infectiong2].

3 - The performance of phenotypic Switching phenommn and filaments production

No reports of these phenomenons have been obsénv€d parapsilosis and C. tropicalis. Lack of hyphae
production has been assumedCaglabrata identifying factor for a long time (Fig. 2). It deen recently seen that
C. glabrata is able to create four colonies with different pbiypes on the medium containing copper sulfate,
spontaneously and reversibly. These phenotypesvéite, light brown, dark brown and very dark brown

Wh LB DB VDB

Figure 2 - The capability of producing four colonies with different phenotypes ormedium containing copper
sulfate.

Moreover, recently the capabilibf producingpseudohyphaandeven germ tubeas been observed @ glabrata
using Calcofluor whiteand electron microscopy [2, 19].
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Figure 3 - Observing the capability of producing pseudohyphaéE-H) and germ tube (I-L) in C. glabrata

4 - Reaction with the host immune system

Studies have shown that infection withalbicans increases production MG — CSk TNF <L -8 <and IL — 1 in
host animalwhile, the production of these factors is very waak. glabrata infections [2]. In addition, production
level of vaginal S-IgA inC. glabrata infections is much less inomparison withC. albicans infections [5, 18].
Phagocytic activity of endothelial cells duringéenfion withC. glabrata is much lower thai€. albicans infections

[5].

5 - Drug resistance

C. glabrata is intrinsically resistant to a vast range of datigal compounds such asman beta-defensins (HBD),
histatin (hsn), and magainins, while no resistaragbeen seen for other Candida species [2]. Farthe, intrinsic
and acquired resistance to azoles compounds hasamdleproven forC. glabrata [18].

In 1998 about 68 % of isolatecl glabrata speciefrom hospital infections were resistant to the finazole. It was
reported in 2003 that 72 % of the mentioned isslatere resistant to both fluconazole and itracoleaf?).
FluconazoleMIC (Minimum Inhibitory Concentrationjor C. glabrata has been reported almost 16 time more than
C. albicans [20]. In a study which was conducted from 1999 @0DZ it was recognized tharescription of
Fluconazoldo treat candidemia exchan@eglabrata to C. albicans [21].

C. tropicalis and C. glabrata are 10 times less sensitiagainst miconazole in comparison wigh albicans.
According to In Vitro Studies, miconazole and dlo@zole are not effective on non-albicanse spediésile
according to atudy on 250 strains @. albicans in 1993, none of them was resistanké&toconazole, itraconazole
and clotrimazole [9].

New azoles including Voriconazol, Rilopirox, anbdtconazol are effective d@h glabrata andC. kruseii [10].
C. glabrata resistance mechanisms:

1-Possessing cdrl and cdr2 pumps and also ABC efflump, this species with consuming energy is captble
drive out drugsind antifungal azoldsom cells[2, 5].
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Figure 4 - The expel ofdrugs from ABC efflux pump of C. glabrata cells and increasing drug resistance.

2- This fungus, when faced with effective drugsesgosteroljncreases ergosterblosynthesis. So that expression
increasing of CJERG11 gene, coding Lanostrol 14ethylase enzyme, increases the expression ragegosterol
[2].

3-Mutations in antifungal drug targets [5].

4-Mutation ofC14 Sterol demethylase enzyme [20].

5-Unlike other Candida speci€s glabrata has a haploid genome which helps to increasesistance [5, 18].
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Given the prevalence increasing ©f glabrata and alsoC. glabrata resistance increasing in recent decaaled

considering that fluconazole is commonly used &attifungal infections, it is better to take stepsdientify and

correct diagnosis of this species. Also it woulduseful that during the isolation of Candida byngschrome agar
medium, Corn Meal Agar medium containing Tween B8 germ tube test, give some information on the@ro
administration of anti-fungal agent to Physiciaertaps the use of the drug fluconazslsceptibility disc is the
best way to advance this goal.
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