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ABSTRACT

The purpose of this study was to determine the occurrence of candida species in women referred to gynecology
clinics (Tehran, Iran) with symptoms of vaginal candidiasis.150 vaginal swabs were collected from women with
vaginal candidiasis. Then samples were cultured on Sabouraud Dextrose Agar for morphologic analysis. Genomic
DNA of all clinical samples were extracted by glass bead and lysis buffer. PCR was performed to amplify 1TSI-
5.89TS2 in candida genome using universal primers. For final identification of candida species the PCR-RFLP was
done. The result of this study showed that there were candida species in vagina of 110(73%) of the patients and four
species of candida were identified. By using molecular method including: Candida albicans(87.2%), Candida
labrata(10%), Candida tropicalis(1.8%) and Candida parapsilosis. (1%). According to our results however C.
albicans was the most frequently isolated species (82.2%), nowadays the occurrence of the other non-albicans
isolates such as Candida glabrata is increasing in vaginal candidiasis. The identification of candida species in
vaginal candidiasis due to developing antifungal resistance is very significant for appropriate treatment and to
prevent the spread of recurrent candidiasis in women.
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INTRODUCTION

Vulvovaginal candidiasis (VVC) is a mucosal infeat caused byCandida species which is one of the most
common clinical disorder in women of reproductigef,2]. The Colonization and adherenceafdida species in
epithelial cells are the first step in initiatinfinfection and creating vulvovaginal candidiastandida species has
some adhesion molecules suchAa§(agglutinin like sequence) andWP1 in attachment to host cell surface[3,4].
Moreover Candida albicans is the most frequent colonizer and responsible Yaginal candidiasis ,the various
species ofandida such asC.glabrata, C.krusel, C. tropicalis and C.parapsiolsis must be considered in vaginal
candidiasis[5,6]. It is estimated that 75% of womeélh experience at least one episode during tlikeirand 50% of
them experience multiple episodes as well.

The incidence of vulvovaginal candidiasis is thghleist rate in 20—40 year old women[7] .The prewade of non-
albicans species is increasing in vaginal candidiasis. @ime of the present study was identifying @dndida
species occurrence in reproductive women by usiR§FRPCR assay. One of the most important reasons fo
distinguishing thecandida species is that noG- albicans species especiallyC.glabrata may be resistant against
standard azoles therapy. [8].The classificatiorspdcies and azole sensitivity should be operateaddition to
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culture of them. The identification efndida species is very crucial Sin€& glabrata is the most common ‘non
albicans species with a poor response in vitro to flucaazand using as the first line of treatment ,also
gynecologists advise short courses of azole thef8pyfor patients and up to 5% of women with vai
candidiasis will have recurrent infections. Tragfithl methods such as morphological ,biochemicalyaisacolony
morphotyping and serotyping are used for iderdtfan and typing of clinicalCandida isolates, but these
techniques are time consuming and dependent omopjmc expression, that makes them potentially
unreliable[10]. An alternative method of identifiican could be genotype-based one. Genotypic methaus been
used extensively in detection and typingGaindida strains, [11,12]. In this study we used PCR-RFLRhoe to
identify thecandida species which isolated from women with vaginaldidiasis.

MATERIALS AND METHODS

Samples Collection and culture:

Women with signs and symptoms of VVC were studigbout 150 Vaginal sampling of the participants ebhi
admitted to Gynecology and obstetrics clinics (Behriran) during a one-year period from Septemti¥rl2to
September 2012 ,collected by using a sterile swdbof the patients signed a written consent formfdse
participating in the study and patients’ were #yiprotected. Moreover, no difficulty was seeneaftaking the
vaginal samples.

Samples were submitted to medical mycology LabeoyadtoTarbiat Modares University and cultured orb&araud
Dextros agar containing Chloramphenicol (Merck, ié@mny) to prevent growth of bacteria and incubated?fdays
at 35°C. After this timeCandida infection was proved by microscopic observationGahdida pseudohyphar

filamentous blastoconidia in direct preparationsisTmicroscopic feature could be a probable reésopathogenic
form of Candida in vaginal tissue.

Molecular identification
All isolates ofCandida species were examined by molecular method of PCRPRE&s following steps.

DNA extraction :Genomic DNA from clinical isolates and standardcépe of candida were extracted by glass
bead and lysis solution according to previous desdrmethod [13] . briefly about 10 mm3 of a frestiony was
transferred to a 1.5 ml eppendorf tube and thenu3@d lysis buffer containing(100 mM Tris pH 8, 10MmpH 8,
100 mM NaCl, 1% SDS, Triton 2% X-100), 3@0of phenol: chloroform (1:1) and 204 of glass beads, with a
diameter of 1 mm, were added and the tube wasoipty shaken for 60 minutes, the sample was ¢egédl for 5
minutes at 5000 rpm. The supernatant was transféare clean tube and 4Q0 of chloroform was added. After
centrifuging as the previous conditions, the agsgihase was transferred to a clean tube and thehuthe of cold
isopropanol and 5 of 3M sodium acetate (pH: 5.2eveelded and was kept at -20 °C for 10 minutesrAftat, the
sample was washed by 70% ethanol. Thepl2stilled water was added and the sample was &ef20 °C.

PCR amplification: PCR was performed to amplify ITS1-5.8SITS2 segnieribosomal DNA. For this, ITS1-
5.8S-ITS2 universal primers were used. The sequenficH S1 and ITS2 were 5-TCCGTAGGTGAACCTGCGG-3'
and 5-TCCTCCGCTTATTGATATGC-3' respectively. PCRacdon was performed with the following
components: 2.4l of 10x PCR buffer, 1.5mM MgCI2, 0.8 of 10 mM dNTPs, 0.4M Primers, 1.25 units of Taq
polymerase (Sinagene, Iran),ul of template DNA and molecular grade dH20 up to25The reactions were
performed in a Thermo cycler (Bio Rad). Thirty aifiphtion cycles were performed in the thermo cy¢Rio Rad)
after initial DNA denaturation at 95 °C for 5 miBach cycle consisted of a denaturation step at 96rG0 s, an
annealing step at 55°C for 30 s, and an extensegmat 72°C for 1 min, with a final extension at@Zor 5 min
following the last cycle.

Identification of Candida species using Restriction Fragment lengths Polymase Assay (RFLP):

RFLP differential pattern were used in order totidgish the Candida isolates. Restriction enzym®spl
(Fermentas) were used for cutting the amplified BN# Candida spp .Digestion of amplified ITS fragments
produced different size fragments f@andida species. For digestion, 4@ of each PCR product was directly
digested with by 5 U (L) of the restriction enzym#lspl, 1.5 ul of the digestion buffer, and dH20 up to {iB
incubated at 37°C for 180 min. The digested fragmezlectrophoresed through 1.8% agarose gel and the
visualized by ethidium bromide staining [14].

RESULTS

During twelve months from September 2011 to Sep&n#®12 totally 150 samples were collected from the
patientswith average 33 year old and having vaginal caagdidisymptoms.
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Molecular assessment demonstrated that 110(73%)egbatients hadandida spp infection.PCR products were
given 500 to 600 bp fragments by using ITS1 ar82l primers and revealed in a 1.5% agarose gdrefgmresis
after staining in 0.50 mg/ml of ethidium bromiddhe results of the analysis of PCR-RFLP method slolo:
albicans was the most frequently isolated species (87.28Hpvied byC. glabrata (10%), C. parapsilosis (1%) and
C. tropicalis (1.8%). According to our result, there was a sigaift correlation(P < 0.05) between the age of
Patients and recognition rates ©f albicans infection, since by increasing the age of patients , othecisp of
candida were more noticeable in vagina infections.

(Fig.1), shows PCR and PCR-RFLP patterns of diffe@andida spp (Table 1), indicates the size of PCR product
with ITS1-ITS2 primers for different standard specofCandida before andafter restriction digestion witMspl.

Table 1: Sizes of ITS1-ITS2 PCR product for 8Candida species, Before and after digestioby the restriction enzymeMspl.

Candida species  sizeof ITS1-ITS2(bp)  size of Mspl_digestion(bp)

C. albicans 535 297, 338
C. glabrata 871 557, 314
C. tropicalis 524 340, 184
C. krusei 510 261, 249
C. parapsilosis 520 520

e E00Bp
400

100bp

FiglA PCR products of ITS1-F/ITS2-R amplification in Candida parapsiolosis
Line 1; C. parapsiolosis ATCC 90018, line2; clinical isolate of C. parapsiolsis, PCR-FRLP products of Candida parapsiolosis with Mspl., line3
and 4; C. parapsiolosisisolated from patients. M; 100bp DNA ladder.

FiglB PCR products of ITS1-F/ITS2-R amplification n Candida glabrata
Line1; C. glabrata ATCC90030, line2; clinical isolates of C. glabrata, line3; Negative control. PCR-FRLP products of Candida glabrata with
Mspl. line4, 5 and 6; C.glabrata isolated from patients. M; 100bp DNA ladder
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FiglC PCR products of ITS1-F/ITS2-R amplification h Candida albicans
Line 1;C.albicans ATCC10231,line2; clinical isolates of C.albicans, line3;Negative control. PCR-FRLP products of Candida albicans with
Mspl.line4,5 and 6; C.albicans isolated from patients. M;100bp DNA ladder

DISCUSSION

Vaginal candidiasis (VC) is caused by over growsbrafad spectrum ofandida species in vagina with special
symptoms including abnormal itching, vaginal disgeaand burning sensation. Candida vulvovagsit an
important health compliant for gynecologist all owhe world.

Vaginal candidiasis is routinely diagnosed withtaldoratory test, which results in misdiagnosingisT$tudy was
set to investigate prevalence VC among women dtigngynecology and midwifery centers in Tehraanl The
age of the patients were between 25 - 42 . Altho\D is treatable , without appropriate treatmenthere is a
probable risk for gaining of HIV/AIDS with otheromplications [15] including pelvic inflammatory s#iase,
infertility, ectopic pregnancy. It is now well regized that the occurrence of infective vaginatlkdé&ge seriously
cause transmission and acquisition of HIV betwemtual partners[16]. Therefore, the early diagnpsévention
and prompt treatment of this problem is requiretie Tability of molecular biology methods to deteahdal
pathogens is more reliable than traditional phgring methods[17,18]. Recently a variety of molacibiology
methods were performed for the genetic identifaratdf Candida spp. Some of these methods including standard
PCR, multiplex PCR, PCR-RFLP, Real-time PCR, rarg@mplified polymorphic DNA (RAPD)-PCR and DNA
sequence analysis[19] . In this research, we rezediCandida spp using PCR-RFLP method by two universal
primers ITS1 and ITS2 and the restriction enzyw®pl.It which showed this technique is rapid, sensitiand
reliable with simple component of PCR; this metlwagh be also used in clinical laboratories to idgrtiinically
important fungisuch asCandida spp. According to our findingC.albicans (87.2%).was the most yeast that isolated
from vagina followed byC. glabrata (10%), C. parapsilosis (1%) andC. tropicalis (1.8%).Our result indicated that
althoughC. albicans is the most species in this population, the otihvees especiallf.galabrata should not be
ignored , because this species was the seconemiéemwomen at older age, that may be result febanging in
the level of hormone or other factors affected @agina environment. Because of the increase iifuagal
resistance and recurrent candidiasis, the signifieaf emerging noalbicans species is very obvious[20,21]. Also
our result is comparable with other studies whigrevdone worldwide. Mahmoudi Rad et al identifeathdida
species in women associated with vaginal candgliasing multiplex PCR. they reported th@talbicans and then
C. glabrata are the two most common causes of vulvovaginadid@sis in this population[22]. Nowadays
Candida glabrata is the most commonly reportegon Calbicans species[23].C. glabrata is now frequently
identified in vaginal candidiasis with producingveee systemic mycosis and candidemia in criticatl an
immunocompromised patients [24].

The genome of.glabrata encode many of adhesions components for attadhimenrface of host cells especially
vagina, therefore this process is essentialrfitintion of infection and biofilm formation thatausing antifungal
resistant in this species [25].

Adherence factors and hydrophobicity @.glabrata in comparison with other species is four tirhggher [26].

In immunocompromised patients especially peoplé Wigpe |1l diabetes, rate of infections witle. glabrata is
increasing. Treatment of relapsing forms of VVC imdividuals suffering with diabetes, is very difiit or
impossible which must be noticed by gynecologigt[ZZglabrata is the second most frequently identified species
(after C. albicans) in women with vaginitis having a prevalence betwe.6% and 36% with a mid-frequency
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between 15% and 20%[28]. It has been confirmedt Ghalabrata resists intrinsically against several antifungal
drugs such as Azol, also the efficacy of somdifummgal drugs which used in clinical therapy is
low[29,30,31].Therefore, in comprehensive outlolé &uthors suggest the accurate and early dimsgmiosaginal
candidiasis in order to achieve an appropriatginent strategy which is desirable for clinicians.
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