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SUMARIO

As leveduras do géner@andida constituem aproximadamente 200 diferentes
espécies, que vivem normalmente nos mais diverabisals corporais, como orofaringe,
cavidade bucal, dobras da pele, secrecdes brosguiegina, urina e fezes. Dentre as
espécies que compdem este gén&andida albicansapresenta maior relevancia em
funcdo de sua taxa de prevaléncia em condicfesrdeatidade e de doenca. Esta espécie
€ muito bem adaptada ao corpo humano, sendo cepadahiza-lo sem produzir sinais de
doenca em condigbes de normalidade fisiologicastiedio delicado balango entre
hospedeiro e este fungo comensal. AlteracOes teddmco pode levar a uma relagéo
parasitaria, resultando no desenvolvimento da @gdiedenominada candidiase, que varia
desde lesBes superficiais em pessoas sadias atkdes disseminadas em pacientes
neutropénicos.

C. albicansé um fungo dimoérfico que se apresenta sob forreesduriformes
(blastoconidios) no estado saprofitico, associadmlanizagdo assintomética ou como
formas filamentosas (pseudo-hifas e hifas verdasgir observadas em processos
patogénicos. Além disso, sob condi¢cdes de crestimsub-Optimas, neste fungo pode
ocorrer a formacdo de clamidésporos, que sdo esmoredondados que possuem uma
espessa parede celular. Dessa forma, o fungo tEapaxidade de se adaptar a diferentes
nichos bioldgicos, podendo ser considerado, a,rigororganismo "polimérfico”.

Candidiase vulvovaginal (CVV) é uma patologia simaada pelo crescimento
anormal de fungos do tipo leveduras na mucosaato ¢grenital feminino. Trata-se de uma
infeccdo de vulva e vagina, causada por leveduoasecsais que habitam a mucosa
vaginal bem como a mucosa digestiva e respiratdymoximadamente 80 a 90% dos
casos sao devidos@ albicans,e 10 a 20% a outras espécies chamada<nadbicans
(C. tropicalis, C. glabrata, C. krusei, C. paramslyg, cuja freqiéncia parece estar
elevando-se em algumas popula¢des. Foi observanioéta um sensivel aumento nos
casos de CVV nos ultimos anos, estando sua indalgméxima a 25% e ocupando o
segundo lugar entre as infeccdes cérvico-vaginaiscedida apenas pela vaginose
bacteriana. Estima-se que cerca de 75% das muladuitsis apresentem pelo menos um
episédio de vulvovaginite fungica em sua vida, seqde destas, 40 a 50% vivenciardo
novos surtos e 5% atingirdo o carater recorrent&/&), a qual é definida usualmente
como a ocorréncia de 3 a 4 episédios de CVV namgderde 12 meses. A patogénese da



CVVR entre mulheres que ndo tem condicdes predepges aparentes esta sob
investigacao.

A principal fonte de leveduras vaginais é o tratstgintestinal, através de um
processo chamado transmissdo enddgena. As mesmagisdladas para a vagina por
auto-inoculagdo, onde se adaptam e se desenvopotendo causar distarbios imediatos
ou constituir-se em reservatoério para infeccoesapioses. O desenvolvimento da infecgéo
é favorecido por uma série de fatores predisposetbehospedeiro, como: colonizacao
prévia pela levedura e posterior diminuicdo da capale de resposta imunologica
observada em doencgas imunossupressoras, diabellégsmgestantes, usuéarias crénicas
de corticoides. Ainda parecem contribuir o usomtéaticos, estrogenioterapia, pequenos
traumas como o ato sexual, habito de usar roupd#e juatas ou de fibras sintéticas, além
da dieta alimentar.

Além de fatores inerentes ao hospedeiro, foi padtuque o fungo ndo € um mero
participante passivo no processo infeccioso. Cem isma série de fatores de
viruléncia tem sido propostos, que nada mais s&qudgropriedades ligadas as células
deC. albicansgque Ihes conferem a capacidade de produzir do&apadescritos como
fatores de viruléncia: adesao a substratos inerbasldgicos, formacgéo de tubo
germinativo com consequente desenvolvimento daddilamentosa, variabilidade
fenotipica ("switching"), variabilidade genotipigapducéo de toxinas e enzimas
extracelulares hidroliticas, variabilidade antigénimunomodula¢do dos mecanismos
de defesa do hospedeiro e hidrofobicidade de dujgecklular.

A habilidade de transicdo morfolégica @e albicanstem sido sugerida como um
importante fator de viruléncia. As hifas tém matapacidade de aderir e penetrar nas
células epiteliais humanas do que os blastoconidmisdo que mutantes incapazes de
produzir hifas perdem a viruléncia de seus pargnkssas transicoes representam uma
resposta do fungo a alteragbes nas condicbes aabienpossibilitam a sua adaptacdo a
diferentes nichos bioldgicos, e consequente disgggéd fungica nas células humanas.
Porém, poucos estudos foram realizados objetivaradicar se ha relacdo entre a
capacidade de formar tubos germinativos e o desamento da infeccéo.

Apesar da alta prevaléncia de CVV e do uso extendé antifingicos topicos e
orais, pouco é conhecido sobre a resisténcia agidéd deC. albicansisoladas de
secrecao vaginal de mulheres imunocompetentes. 8rarsBo raros os relatos associando



os efeitos da pressao seletiva dos antifungicog sofisopatogenia da CVV e aumento de

microrganismos resistentes.

As infec¢bes polC. albicansestdo relacionadas diretamente com a producéo de
exoenzimas. Atualmente, estas foram colocadas @#renais importantes fatores de
viruléncia deste fungo. Muito foi estudado sobrepesteinases extracelulares, que sao
implicadas diretamente na viruléncia @a albicans sendo que espécies mutantes com
capacidade de secrecdo de proteinases deficierdeninuida, s&o menos virulentas que
as demais. As enzimas do tipo fosfolipase també&o essociadas a sua viruléncia.

Nos ultimos anos, reconheceu-se a importancia d@pm@ensdo do processo de
adesdo microbiana, particularmente em nivel bacteriestando os estudos em leveduras,
em particular aC. albicansisoladas de secrecdo vaginal, com menor densidade
conhecimentos. Existem evidéncias de dliealbicanspossa produzir mais de uma
estrutura adesiva, sendo que a manoproteina aestarjpimente atribuida a funcéo adesiva
nas reagdes de adesao. Alguns estudosivo e in vitro foram desenvolvidos para
quantificar e caracterizar a aderéncidCdalbicansa superficies celulares e inanimadas. A
ligacdo deC. albicansa superficies mucosas € descrita como um impertgasso no
processo infeccioso, particularmente na cavidadé emucosa vaginal. Ja € conhecido
que células leveduriformes hidrofobicas sdo maislemtas em ratos do que células
leveduriformes hidrofilicas. A expressao da hidbidadade de superficie celular (CSH)
por C. albicansé desta forma correlacionada com viruléncia auatentprovavelmente
por estimular fenbmenos de aderéncia, resistérfeigoiitose e germinacao.

No primeiro trabalho, o objetivo foi correlacioreafreqiiéncia de leveduras e suas
respectivas espécies em mulheres assintométicamaliferentes manifestacées clinicas
da CVV; avaliar possiveis relagées entre nimerca@nias de fungos e sintomas desta
patologia. Todas as mulheres que foram atendidasinoratério de Ensino e Pesquisa em
Andlises Clinicas da Universidade Estadual de Marin Parana — Brasil, num periodo de
cinco meses, para realizacdo de exames rotinegasedecdo vaginal, independente da
presenca ou auséncia de sintomas da CVV, foramiitad neste estudo. Destas, foram
excluidas as mulheres com imunodeficiéncia ou g&eao trato genital por outro agente.
As leveduras foram identificadas por métodos aasseé as pacientes foram divididas nos
seguintes grupos: assintomaticas, CVV e CV\ZRalbicansfoi a levedura mais isolada
(60,0%) e entre as leveduras r@o-albicans 61,5% foram isoladas de mulheres
assintomaticas, 38,7% de pacientes com CVV e 1Hd&aelas com CVVRC. albicans
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foi associada com sintomas da CVV, enquanto queeaepca de leveduras n@o-
albicansem mulheres assintomaticas foi evidente. Entrefardo houve associacao entre
namero de colénias fingicas e sintomas.

No segundo trabalho, a identificacdo de viGtealbicansisoladas foi confirmada
molecularmente usando andlise da sequéncia do rBiAeveduras foram incubadas em
RPMI acrescido de soro fetal bovino para analisho$ germinativos de 2 até 10 horas.
Foi também analisada a sensibilidadevitro para fluconazol, itraconazol, cetoconazol,
anfotericina B e nistatina com ensaio de microgdlaj de acordo com o NCCLS-M27-A.
Leveduras isoladas de mulheres sintomaticas pn@imzsignificativamente mais tubos
germinativos do que as de mulheres assintomatipa6,d5). Entretanto, ndo houve
diferenca significativa entre leveduras de CVV eM&®/(p>0,05). A variacdo entre MIC
(concentracéo inibitéria minima)and MIG, dos antifingicos testados foi muito discreta
entre as leveduras isoladas e nao foram detectiasiaduras resistentes. Entretanto,
leveduras de CVV foram mais DDS (susceptibilidadduzida dose dependente) para
nistatina e as de CVVR foram mais DDS para cetamn®s resultados sugerem que
colonizacdo por leveduras na vagina e ausénciairdenwms pode ser parcialmente
explicada pela menor capacidade das leveduradqranar tubos germinativos.

O objetivo do terceiro trabalho foi avaliar umagigsl correlacdo entre a atividade
proteolitica e os outros fatores de viruléncia rffagdo de biofilme, hidrofobicidade,
formacdo de hifa e adesao cellular) em difererdetados deC. albicansobtidos de
pacientes assintomaticas e com quadros de CVV eRC\D$ fatores de viruléncia foram
estimados nas condi¢cdes padrao e comparados coeswtdos obtidos na presenca do
inibidor das proteinases asparticas, pepstatinaPépstatina A ndo causou alteracao
significativa na formacao de biofilme, formacéo ldfas e hidrofobicidade dos isolados
obtidos nas trés condi¢gBes clinicas. Entretantpstpéina A reduziu a aderéncia Ge
albicansa superficies humanas. Este resultado sugere gjpeoteinases d€. albicans

possam ter um papel auxiliar na adeséo celular.
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SUMMARY
The yeasts of th€andidagenus constitute approximately 200 different sp&ci

which live normally in the most diverse bodily n& like the oral-pharynx, buccal cavity,
skin folds, bronchial secretions, vagina, uring] &eces. Among the species that compose
this genusCandida albicanshows the greatest relevance in terms of prevaleaie in
normal conditions and disease. This species is wellyadapted to the human body, being
capable of colonising it without production of dise symptoms in normal physiological
conditions. A delicate balance exists between thet land this commensal fungus.
Alterations in this balance may give rise to a p#i@ relation, resulting in the
development of the infection called candidiasisjcivhvaries from superficial lesions in
healthy people to diffused infections in neutropgratients.

C. albicansis a dimorphic fungus that presents itself in thugorm forms
(blastoconidia) in the saprophytic state, assodiatith asymptomatic colonisation, or as
filamentous forms (pseudo-hyphae and true hyphaagerved in pathogenic processes.
Furthermore, under conditions of sub-optimal grqwtie clamydospore formation may
occur in this fungus, which are rounded spores ¢hat thicken the cellular wall. In this
form, the fungus has the capacity to adapt itgetitferent biological niches, and may be
considered, strictly, a “polimorphic” organism.

Vulvovaginal candidiasis (VVC) is a pathology ceddy the abnormal growth of
yeast-type fungi in the mucosa of the female gétridat. It is an infection of the vulva and
vagina, caused by commensal yeasts that inhabivagmal mucosa as well as digestive
and respiratory mucosa. Approximately 80 to 90%hefcases are caused @yalbicans
and 10 to 20% to other species called @ralbicans(C. tropicalis, C. glabrata, C. krusei,
C. parapsilosi} with frequency seems to be increasing in sonmmuladions. A noticeable
increase in the frequency of VVC in the last fewarnge has also been observed, its
incidence rate being close to 25% and occupyingrgk@lace among cervical-vaginal
infections, preceded only by bacterial vaginodiss lestimated that around 75% of adult
women have at least one episode of fungal vulvowagyin their life, and among them 40
to 50% will experience new outbreaks and 5% willalfiected by the recurrent condition
(RVVC), which is usually defined as the occurren€8 or 4 episodes of VVC in a period
of 12 months. The pathogenesis of RVVC in woment tha not have apparent

predisposing conditions is under investigation.



12

The main source of vaginal yeasts is the gastsiimal tract, through a process
called endogenous transmission. They are trangimiiehe vagina by autoinoculation,
where they adapt and evolve themselves, and aeet@aldause immediate disturbances or
form themselves in reservoirs for later infectiohbe evolution of the infection is helped
by a series of predisposing factors of the hosth &s: prior colonisation by the yeast and
later reduction in the immunological response capambserved in immunosuppressant
diseases, diabetes mellitus, pregnancy and chuseiof corticoids. The use of antibiotics,
estrogenic therapy, small traumas through sexual #te habit of using tight or synthetic
fibre clothes, as well as diet also seem to caunieib

As well as the intrinsic factors of the host, #shalso been postulated that the
fungus is not merely a passive participant in tifedtious process. In this regard, a series
of virulence factors has been proposed, which arenare than properties related to the
cells ofC. albicansthat confer to them the capacity to produce desed@ke following are
described as virulence factors: adhesion to inedt laiological substrates, formation of
germ tubes with the consequent evolution of trenféntous form, phenotype variability
(“switching”), genotype variability, production afoxins and extracellular hydrolytic
enzymes, antigenic variability, immunomodulationtloé defence mechanisms of the host
and hydrophobicity of the cell surface.

C. albicanss ability of morphological transition has been gagted as an important
virulence factor. The hyphae have a greater capaoitstick to and penetrate human
epithelial cells than the blastoconidias, while amis incapable of producing hyphae lose
the virulence of their parents. These transitioegresent a response of the fungus to
alterations in their environmental conditions anakepossible their adaptation to different
biological niches, and consequent fungal dissenanain human cells. However, few
studies have been carried out with the objectiveenifying if there is a relation between
the capacity to form germ tubes and the developmikttte infection.

In spite of the high prevalence of VVC and the egtee use of topical and oral
antifungals, little is known about the antifungabkistance ofC. albicansisolates from
vaginal secretions of immunocompetent women. Repassociating the effects of the
selective pressure of antifungals on the physiagghesis of VVC and the increase of

resistant microorganisms are also rare.

Infections byC. albicansare directly related to the production of exoenegmn
fact, these have been placed among the most inmporiailence factors of this fungus.
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Much has been studied about extracellular proteabesh is directly implicated to the
virulence of C. albicans with mutant species with a deficient or reducegbacity of
protease secretion being less virulent than therstiPhospholipase type enzymes are also
associated to its virulence.

In the last few years, the importance of undeditanthe process of microbial
adhesion has been understood, particularly at doeebal level with studies on yeasts, in
particularC. albicansisolated from vaginal secretions, with a lower signof knowledge.
Evidence exists that. albicansmay produce more than one adhesive structure, théth
adhesive function being primarily attributed to thannoprotein in the adhesion reactions.
Somein vivo andin vitro studies have been developed to quantify and cteaise the
adherency o€. albicansto cellular and inanimate surfaces. The bondinG.cdlbicansto
mucosal surfaces has been described as an impatigmtin the infectious process,
particularly in the oral cavity and vaginal muco#iais already known that hydrophobic
leveduriform cells are more virulent in rats thaydtophilic leveduriform cells. The
expression of cellular surface hydrophobicity (CSéf)C. albicanshas in this way been
correlated with increased virulence, probably loystating the phenomenons of aderency,
resistance to phagocytosis and germination.

In the first work, we intended to correlate theqfrency of yeasts and their
respective species in asymptomatic women and witkrent clinical manifestation of
VVC; evaluate possible relationships between numbéungus colonies and symptoms of
this pathology. All of the women who attended a¢ fheaching and Research in the
Laboratory of Teaching and Research in Clinical Ipsia of the State University of
Maringa — Parana - Brazil, within a period of fim@nths, for routine examinations of
vaginal secretion, independent of the presencebseree of symptoms of VVC, were
included in this study. Of these, women with immaeficiency or with an infection of the
genital tract by another agent were excluded. Yeaste identified by classical methods
and patients subdivided into asymptomatic, VVC BWVC groups.C. albicanswas the
yeast most frequently isolated (60.0%). Among tbe-@. albicansyeasts, 61.5% were
isolated of the asymptomatic women, 38.7% fromepasi with VVC and 11.1% of those
from patients with RVVCC. albicanswas associated with symptoms of VVC and while,
the presence of no@: albicansyeasts with asymptomatic women. However, there neas
association between the number of fungal colomelssgmptoms.

In the second work, the identification of twer@y albicansstrains were confirmed
molecularly using the sequence of rDNA analysisaste were incubated in RPMI + fetal
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calf serum to analyze germ tubes every two hoyrsoulO hoursin vitro sensitivity to
fluconazole, itraconazole, ketoconazole, amphateri8 and nystatin was analyzed
according to NCCLS-M27-A microdilution assay. Yedsblated from symptomatic
women produced significantly more germ tubes thaymptomatic women (p<0.05).
However, no significant difference between yeastsmf VVC and RVVC occurred
(p>0.05). Variation between MIC (minimal inhibitocpncentrationyy and MIG, of tested
antifungal agents was slight among isolated yeastde no resistant yeasts were detected.
Nevertheless, VVC yeasts were more DDS (reduce@-dependent susceptibility) for
nystatin and RVVC were more DDS for ketoconazolesuits suggest that colonization by
yeast in the vagina and lack of symptoms may baatigrexplained by the yeast’s sparse
capacity to form germ tubes.

The objective of the third work was to evaluatéhiére is a correlation among the
proteinase activity and other virulence factoroffbn formation, hydrofobicity, hypha
formation and cell adhesion) in differe@. albicans strains isolated from vaginal
environment of patients in the three different icih conditions (asymptomatic women,
VVC and RVVC). The virulence factors were deterndine standard conditions and
compared with the results obtained in presencehef daspartate proteinase inhibitor,
pepstatin A. Pepstatin A did not cause any sigaifi effect in the hypha formation,
biofilm production and hydrofobicity of isolates the three different clinical conditions.
However, pepstatin A reduced the adherendg. @lbicansto human surfaces. This results
suggest that the secreted fungal proteinases magyshkiliary roles as cellular adhesions.
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Vulvovaginal candidiasis (VVC) is an infection cadsby abnormal yeast growth in the
mucosa of the female genital tract which is a comlsndiagnosed in gynecology. The aim
of this study was to correlate the frequency ofsy®aand their respective species in
asymptomatic women and with different clinical nfasiation of VVC; evaluate possible
relationships between number of fungus colonies syndptoms in this pathology. All
patients who visited the laboratory within a peraddive months, for routine examinations
of vaginal secretion, independent of the presemcabsence of symptoms of VVC were
included in this study. Of these, women with immaeficiency or with an infection of the
genital tract by another agent were excludédndida albicansvas the most frequently
yeast isolated (60.0%). Among the nBGn-albicansyeasts, 61.5% were isolated of the
asymptomatic women, 38.7% from patients with VV@ d1.1% of those from patients
with RVVC. C. albicanswas associated with symptoms of VVC and while,pgfesence of
nonC. albicansyeasts with asymptomatic women. However, there m@asassociation

between the number of fungal colonies and symptoms.

KEY WORDS:

Vulvovaginal candidiasis; no@- albicansyeasts; asymptomatic; recurrence
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INTRODUCTION:

Vulvovaginal candidiasis (VVC) is a disease causg@bnormal growth of yeasts
in the mucosa of the female genital tract and ftaguently diagnosed in the daily practice
of gynecology, with a significant increase durimg tlast years [16]. Approximately 75%
of adult women will experience at least one episod®VC during their lifetime, among
which approximately 40 to 50% will experience fatlepisodes and 5% will develop the
recurrent type (RVVC). On the other hand, studieswsthat 20 to 25% of healthy and
totally asymptomatic women exhilpbsitivevaginal secretion cultures for yeasts [12].

According to Sob€]12], 80 to 90% of VVC cases are causeddaydida albicans
while 10 to 20% are due to other nGn-albicansyeasts Candida tropicalis; Candida
glabrata; Candida krusei; Candida parapsilosisHowever, it seems that there is an
increase in nonE. albicansyeast frequency in certain populatidas).

In this study we intend to correlate frequency easts and their respective species
in asymptomatic females and those with differemichl manifestation of VVC. The
possible relationships between number of fungusries and the symptomatology of this

pathology were investigated.
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MATERIALS AND METHODS:
This study was carried out in the Laboratory of dréag and Research in Clinical

Analysis of the State University of Maringa — Maydny Parana — Brazil, during the period
of April to August 2002. It was carried out on tedemales who visited the laboratory for
examinations of vaginal secretion, independenhefgresence or absence of symptoms of
VVC. Of these, women with a previous history of immodeficiency, including AIDS, or
with an infection of the genital tract by anothgeat were excluded.

All patients answered a standard questionnaireneimn symptoms of vulvovaginal
candidiasis (vaginal discharge, vulvovaginal itchinvulvovaginal burning sensation,
dysuria and dyspareunipd, 8]. The characteristic vaginal discharge was classifiy the
health agent when sample was taken, according tis €dal. [8]. All women involved in
the research signed a term of consent in which texyared to know that the collected
material would be used for research, as mandatptizd Ethical Commission in Research
Involving Humans of State University of Maringd (Re)07/2002; Report 013/2002; ClI
032/2002).

Cervical and vaginal specimens for the culture waskected with the aid of a
disposable vaginal speculum (Vagispec, Brazil) anchediately spread in Petri dishes
containing the culture medium Sabouraud DextrosearAgSDA" (Difco, USA)
supplemented with 50 mg/mdf chloramphenicol (Sigma, USA). The dishes were
incubated at 37°C, for 48-72 hours, then a podhefgrown colonies were subcultured in
CHROMagarCandid& (Probac-France) to investigate the purity of théuca and the
colour of the colonies. From this selective andedéntial medium the yeasts were

identified according to classical methojds 6]. The numbers of yeasts colonies isolates

were assigned according Odé&s.
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Cervico-vaginal samples were also collected forasseé microscope slides, which
were dyed by the Gram and Papanicolaou stainsh®evaluation of the presence of the
yeasts and other infectious agents. Specific migamsms were identified by
microbiological and serological methods.

Patients with positive yeast culture were distriolinto three groups: asymptomatic
women who presented none or only one symptom euitk mentioned above, VVC
women who presented two or more symptoms in aeiogturrence in the past of one
year, RVVC women who presented two or more symptamitiree or four occurrences

during the year.

Statistical analysis was Mantel-Haenszels test [14]: Prism 3.00 (Graphpad
Software, Inc) was used throughout the analysip-Value less than 0.05 was regarded as

significant.



20
RESULTS:

One hundred and sixty-one patients with 14 to 66-gdd were evaluated. Positive
fungus culture had a frequency of 21.7%, or 35ep&siC. albicanswas isolated in 60.0%
(21/35). The percentage of no@- albicansyeasts may be subdivided into 25.7%Qf
glabata (9/35); 5.7%C. parapsilosis(2/35); 5.7%Sacharomyces cerevisig@/35); and
2.9%Trichosporonsp (1/35). Table 1 shows the relative and absditatpiencies of these
species in the three groups of patients analyzeddtition, according to figure 1, the
isolation of C. albicanswas proportional to the presence of symptoms, taadinverse
occurred with nor€. albicansyeasts.

According to table 1, Mantel-Haensze}s test showed that there is a correlation
between the isolated yeast and the presence ofteympC. albicanswas more frequent
among the symptomstic women, while no@-. albicans were more frequent in
asymptomatic ones (p = 0.03). These analyses amatebthe trend revealed in table 1, or
rather, isolation ofC. albicansincreases in proportion to severity of vulvovaimi
whereas the opposite occurs in the case of@oalbicansyeasts. Table 2 shows the
colony count and their relation with the symptonisV&C analyzed. Only 33 samples
were used in this table and the statistical analgigl not show association between the

number of colonies and the five symptoms evaluatedis study.
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DISCUSSION:
Yeasts were isolated from the vaginal secretion2107% of the studied women,

this finding is in agreement with Bautegs al [2], who isolated yeasts in 20.1%. Abu-
Elteen [1] detected yeasts in 48.4% of fertile waraed in 51.5% of those with infertility
problems. In relation to the species, this reseahdwed a predominance Gf albicans
accounting for 60.0% of the total of the yeastdaigul. Vergheset al [15] found C.
albicansin 40.5%, and Bauteet al [2] in 68.3%.

Candida glabrata was the second most frequently isolated yeast7¢25.
coinciding with the results of other authors [7]. Ilhis species is represented in 16.3%
and 38.1% of the cases in the studies of Bawteral [2] and Vergheseet al [15],
respectively. The isolation rate @f glabratain the asymptomatic patients was 53.8%
(Table 1). These data are similar to those of @il [9], who found that more than half
of the women withC. glabrata were asymptomatic. It is not surprising that in
asymptomatic women, the ratio of isolation of r@nalbicansyeasts was higher than for
patients with vaginal symptoms. This is due to flaet that the typical clinical
manifestations of infections by these yeasts aagatherized by less intensive symptoms
than those caused I&; albicang13].

The genus and species of the yeasts isolated fragmal secretions has been
poorly associated to the symptoms of VVC. Daral [3], found similar results to those
findings in this study, despite that their studyswaarried out on selected patients with
symptoms of VVC. There is a statistical tendency dfigh frequency of no@- albicans
yeasts in asymptomatic women. On the other h@ndilbicansis associated with VVC
and RVVC. This seems to be a general tendencyfubtliter studies should be carried out
in patients selected and non-selected for clirasglects of VVC to confirm this tendency.

Table 1 shows thaBaccharomyces cerevisiagas isolated in two VVC women

(2/35). Daret al.[3] reported the same yeast in a single case (1.7%).
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Our study did not find association between colooynt and the five symptoms
valuated in this study (Table 2). This fact is antrast with results by Odd al [8] who
detected a relationship between number of colaamesvaginal discharge and itching.

This study showed that although the most isolaesstyfrom vaginal secretions is
still C. albicans this is only true for patients with symptoms. Tiselation of nonc.
albicansyeasts was not low (40.0%), but was more frequettie asymptomatic women,
representing 61.5% of the yeasts found in this grdithese findings suggest that in the
vagina, colonization by yeasts is associated wah-@. albicansyeasts and that the
evolution to the symptoms of VVC or RVVC would dede among other factors, on
replacement byC. albicans If this idea is correct, the routine practice aafrrying out
culture identifications of yeasts could contribute clarifying the challenge of

differentiating colonization’s of infection by ydasn vaginal secretions.
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Table 1 Yeasts species isolated from women, accordindjriical categories.

Genus and Asymptomatic VVvC RvVC Total
species No. % No. % No. %  No. %
C. albicans 5 385 8 561 8 889 21 60,0
C. parapsilosis 1 7,7 0 0 1 111 2 57
C. glabrata 7 538 2 155 0 O 9 25,7
S. cerevisae 0 0 2 155 0 0 2 57
Trichosporon sp 0 0 1 7,7 O 0 1 2,9

Total 13 100,0 13 1000 9 O00 35 100,0
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00,00% -

80,00% -

60,00% -

40,00% -

20,00% -

0,00% - _
Asymptomatic VVC
M C.albicans 38,50% 61,50%
£l Yeasts non-C. albicans 61,50% 38,70%

Figure 1 Distribuition ofC. albicansand non€. albicansyeasts.



Table 2 Colony count and their relationship to the symptamder analysis.
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Symptoms 1-99 colonies > 100 colonies p. value
(n=11) (n=22)

Vaginal discharge  Yes 7 12 0.71934
No 4 10

Vulvovaginal itching Yes 2 10 0.24922
No 9 12

Burning sensation  Yes 3 12 0.26593
No 8 10

Dysuria Yes 4 4 0.39148
No 7 18

Dyspaurenia Yes 3 9 0.70260
No 8 13
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Abstract. TwentyCandida albicansstrains isolated from women attended at the Teagchi
and Research in the Laboratory of Teaching anddelsen Clinical Analysis of the State
University of Maringa — Parana - Brazil, have begralyzed. Yeasts were identified by
classical methods and patients subdivided into psymatic, VVC (vulvovaginal
candidiasis) and RVVC (recurrent vulvovaginal cdiaBis) groups. Yeasts were
incubated in RPMI + fetal calf serum to analyzengeubes every two hours, up to 10
hours.In vitro sensitivity to fluconazole, itraconazole, ketoawla, amphotericin B and
nystatin was analyzed according to NCCLS-M27-A wltlution assay. Yeast isolated
from symptomatic women produced significantly mgerm tubes than asymptomatic
women (p<0.05). However, no significant differenbetween yeasts from VVC and
RVVC occurred (p>0.05). Variation between Mi@&nd MIG, of tested antifungal agents
was slight among isolated yeasts, while no redisfaasts were detected. Nevertheless,
VVC yeasts were more DDS (reduced dose-dependestieptibility) for nystatin and
RVVC were more DDS for ketoconazole. Results sugtied colonization by yeast in the
vagina and lack of symptoms may be partially exygdiby the yeast’s sparse capacity to
form germ tubes. On the other hand, RVVC was nabaated with antimicrobial
resistance. DDS high frequency for nystatin andé@azole indicates that identification,

and susceptibility of antifungals tests are impatrta management of VVC.

Key words: antifungal agents$Candida albicansgerm tube, vulvovaginal candidiasis
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I ntroduction

Vulvovaginal candidiasis (VVC) is an infection sad by abnormal growth of
yeasts in the mucosa of the female genital tracs b frequent diagnosis in the daily
practice of gynaecology, with a significant increakiring the last year [1]. Around 75%
of adult women will experience at least one episod®VC during their lifetime, among
which approximately 40 to 50% will experience fatlepisodes and 5% will develop the
recurrent type (RVVC), with at least three symptamapisodes of vulvovaginitis in one
year. On the other hand, studies show that 20 % @bhealthy and totally asymptomatic

women exhibit positive vaginal secretion culturesyeasts [2].

Candida albicansis the specie most frequently isolated for VVC2]land is
considered a dimorphic fungu€.. albicansreproduces itself by germination, creating
budding cells, called blastospores or blastoconidinich are associated with normal
colonisation. The conversion of yeasts to the fdatous stage (pathogenic) starts with
production of germ tubes that result in the forowatof hyphae and the formation of
pseudohiphae occurs by polarized cell division wyreast cells growing by budding have

elongated without detaching from adjacent cells [3]

This ability to morphological transformation hasshesuggested as an important
factor for virulence [4]. Hyphae have a greateracdty to adhere to and penetrate human
epithelial cells than blastoconidia [4,5]. Mutamsapable of producing hyphae lose the
virulence of their parents [6]. According to Chaffet al [3] these transformations
represent a response of the fungus to alterationtha environment and enable their
adaptation to different biological niches, and @uent fungal dissemination in human
cells. This reinforces the idea that the abilityfoom hyphae represents an important

function in the pathogenesis 6f albicans.However, few studies have been conducted
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with the aim of verifying if there is a relationtheen the capacity to form germ tubes and
the virulence ofC. albicansin VVC, especially considering the different cliaic

conditions of this disease.

In spite of the high prevalence of VVC and the egtee use of topical and oral
antifungals, little is known about the antifungakistance ofC. albicansisolates from
vaginal secretions of immunocompetent women. Repassociating the effects of the
selective pressure of antifungals on the physiaaghesis of VVC and the increase of

resistant microorganisms are also rare [7,8].

The physiopathogenesis of VVC is a complex and ifaatbrial mechanism,
which involves characteristics of the host and e microorganism. Although some
predisposing factors involving the host are welbwn, the recurring characteristics have
not been associated with antifungal resistance,itaschot clear if they can be associated
with the virulence of the microorganism. The ohjextof the present study was to
evaluate the ability o€. albicans isolated from different clinical conditions of \&/ to

form germ tubes and also their respoinseitro against azole and polyene antifungals.
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Materials and methods
Sampling, culturing procedures and identification d yeasts

This research was conducted with 20 sampleS. ddlbicansisolates from vaginal
secretions of women who attended the Laboratoryeafching and Research in Clinical
Analysis of the State University of Maringd — PaanBrazil in the period of April to
August 2002. The patients were aged between 14%66éngars and visited the laboratory
for routine examinations. They did not have a presihistory of illness associated with
immunodeficiency, including AIDS, nor the preserafeother infections in the genital
tract. All the patients responded to a questiomnaiccording to Oddst al [5] and
Enweaniet al. [9], about the presence of symptoms (vaginal dispd, vulvovaginal
itching, vulvovaginal burning, dysuria, and dyspenia). The vaginal discharge was
classified by a health professional when the sanmwéies collected, conforming to
recommendations by Odas al [5]. All the women participating in this researsigned
terms of consent in which they declared they weferined that the material collected
would be used for research, as approved by the€@ommittee for Research Involving
Humans athe State University of Maringa — protocol numli@sr3/2002).

Cervico-vaginal samples were collected with the afda disposable vaginal
speculum (Vagispec — Brazil) and immediately spreath microbiological loop on
Sabouraud Dextrose Agar "SDA" (Difco- USA) suppleneel with 50 mg/mlof
chloramphenicol (Sigma-USA). These petri dishesewmcubated at 37°C, for 48-72
hours, then a pool of the grown colonies were sliivated in CHROMagarCandid&’
(Probac-France) to investigate the purity of thituca and the colour of the colonies. From
this selective and differential medium the yeastyewidentified according to classical
methods [10,11]. In addition, all of the isolatesres confirmed a€. albicansusing the

sequence of rDNA analysis according to Sugital.[12] (data not shown).
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The patients with positive cultures for yeasts weisributed into three groups
according to Consolaret al [13]: asymptomatics: women without symptoms athvainly
1 of the 5 symptoms asked about (n=5); VVC: womeat showed 2 or more of the
symptoms, with only one episode of VVC in a peradd. year (n=7); RVVC: women that
showed 2 or more of the symptoms, with 3 or 4 efgsahat occurred in a period of 1 year

(n=8).

Formation of germ tubes

A liquid medium containing equal volumes of RPMI 16 40 (Sigma-
Germany) and fetal calf serum (Laborclin-Brazil) wa s prepared and
sterilised by filtration. Fresh cultured colonies o f the C. albicans were
obtained after being spread in SDA (18-24 hours). F  or every isolate, a
suspension in phosphate buffer saline (PBS) contain ing 5 X 107
cells/ml was prepared, and counted by microscopy us ing a Neubauer
chamber. This suspension was added to the medium of RPMI + fetal
calf serum in the proportion 1:2 and incubated at 3 7°C without
agitation. The germ tubes were defined according to the description by
Hammer et al. [4]: as a cell bearing a rounded outgrowth with a length
greater than or equal to the diameter of the parent cell, not constricted
at the base. The percentage of cells that formed ge rm tubes was
determined by microscopy counting after 2, 4, 6, 8, and 10 hours of

incubation, and each experiment was conducted in tr iplicate [14].
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In vitro sensitivity test

C. albicansisolates were tested by NCCLS reference brothyadiltition method

(National Committee for Clinical Laboratory Standsrdocument M 27-A, 1997) [15].
Drugs

The following five drugs were used: fluconazoléZ@r Inc, New York, NY, USA),
itraconazole and ketoconazole (Janssen PharmaaeutiCitusville, NJ, USA),
amphotericin B (Squibb Pharmaceutical, Princetod, NSA) and nystatin (Sigma
Pharma-St Louis, MO, USA). Stock solutions wereppred at 10 times the strength of
final concentration and diluted with RPMI 1640 (8@, Steinheim, Germany), with L-
glutamine, without bicarbonate, supplemented whih @xtrose and buffered to pH 7.0
with 0.165 N- morpholinopropanesulfonic acid (MOP&) obtain twice the final

concentration.

Assay

Yeast isolates were grown on SDA for 48 hour878C. The density suspension of
cells in sterile distilled water was adjusted bgapophotometer to a final transmission of
90%, at a wavelength of 530 nm. Suspension was matthea 1:50 dilution in sterile
distilled water, followed by a 1:5 dilution in RPMihedium to obtain a two times final
concentration. Testing was performed in sterilaf-flottom 96 well microtiter plates.
Volumes of 10Qul of twice the dilutions and 100l of twice the inoculum were dispensed
into wells. Inoculum size averaged between 0.5 28dx 16 cells/ml. The plates were
incubated at 37C, up to 48 hours. Quality control isolat€andida parapsilosiATCC
22019 were included in each experiment. Growth stedility controls consisted of two

wells from each row.
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Endpoint MICs

The minimum inhibitory concentration (MIC) for des was defined as the first
well with a significant growth reduction (approxitely 50%) when compared to that of
positive control. In the case of amphotericin B amydtatin, it was defined as the lowest
concentration capable of inhibiting any visual gtowMICso and MIG, were defined as
MIC for 50% and 90% of isolates, respectively. ase$ with MICs between 16 and 32
ug/ml for fluconazole (FLU), 8 to 3gg/ml for nystatin (NYST) and 0.25 to Ou&/ml for
itraconazole (ITR) and ketoconazole (KET) were oetli(dose-dependent) susceptibility
(DDS). Isolates with MICs 8 ug/ml for FLU, < 4 ug/mlfor NYST, < 0.125ug/ml for

ITRA and KET, anck 1 ug/mlfor AmB, were susceptible. MICs 64 ug/mlfor FLU and

NYST, > 1 ug/mifor ITR and KET, and> 2 ug/mlfor AmB, were resistance endpoints for

antifungal agents [15].

Statistical analysis
Statistical analysis was performed by Studettest. The Mann Whitney’s and
Kruskal-Wallis’ non-parametric methods were usedemwhappropriate. Prism 3.00
(Graphpad Software, Inc) was used throughout tladysis. AP-value less than 0.05 was

regarded as significant.
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Results
Formation of germ tubes

Table 1 shows the mean of the triplicated expentsi@s the percentage of germ
tube formation in the three different clinical camhs studied, up until 10 hours of
incubation.

The statistical analysis showed that the mean ptage of germ tube formation
differed according to the clinical conditions oétpatients. Yeasts isolated from the VVC
and RVVC groups produced more germ tubes than thoge the asymptomatic women
(p<0.05). However, there was no significant differe between the yeasts of the VVC and
RVVC groups, nor in the formation of germ tubesha different periods of incubation for
the three clinical conditions.

Figure 1 shows the formation of germ tubes in esashple ofC. albicansfor the
asymptomatic, VVC and RVVC clinical conditions respvely, in the different periods of

incubation.

MIC

The MIGso and MIGovalues of the five antifungal agents tested orGhalbicans

isolates are shown in Table 2.

C. albicansDDS was observed for nystatin and for ketoconaro®(45.0%) and 8
(40.0%) patients respectively. Two isolateofalbicans(40.0%) were identified as DDS

for nystatin and one (20.0%) for ketoconazole ignggomatic patients. For isolates of
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VVC patients, 2 (28.6%) were DDfer nystatin and 2 (28.6%) for ketoconazole and
nystatin. Of the yeasts isolated from RVVC patiedt$12.5%) was DDS for nystatin, 2
(25.0%) DDS for nystatin and ketoconazole, and B35%) DDS for ketoconazole (Table
3).

Discussion

In this study, the formation of germ tubes was lawhe yeasts from the group of
asymptomatic patients when compared with thosehef\MVC and RVVC groups (see
Table 1 and Figure 1). This data reinforces the itlet the presence of yeasts in the
vagina as microbiota is related to the smaller ciéyp@f these yeasts to form germ tubes,
and is in agreement with the following facts: ajsialready known that the ability &f.
albicansto change its cellular morphology from blastocdalidorm to hyphae contributes
to the adherence of the fungus in the host epithe[il16,17,18] and to the penetration of
their tissues [19]; b) yeasts may be present invHggna, despite the absence of clinical
symptoms, in around 30% of women, predominantherblastoconidial form and usually
in small numbers [20,21]. The larger percentagges tube formation in the yeasts of
patients with VVC reinforces the evidence that pledlyphae and hyphae are frequently
identified in symptomatic vulvovaginal candidiaf2§)].

Figure 1 also shows that some yeasts, such as¢hosk and n.3 (VVC), n.1 and 3
(RVVC), despite having originated from symptomatnditions, show a lower percentage
of germ tube formation than the other symptomatimles, demonstrating that the
formation of germ tubes must not be the only ewevitlved in the clinical progression of
vaginitis for C. albicans This is in agreement with Sobetl al. [16], who suggested that
the capacity o€. albicansto produce hyphae seems to be an important fémtmirulence

but is not essential in the pathogenesis of VVC.
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The methodology used in the present study, basedilela et al [14], had the
purpose of evaluating the kinetics of germ tubedpobion with 10 hours of incubation and
evaluations every 2 hours. The statistical analysinot show a significant increase in the
percentage of germ tubes formed from 2 hours thal@s, different from Vilelat al.[14]
who observed increase until 8 hours of incubatixstually C. albicansmorphogenesis is
influenced by several environment factors like gerum, nitrogen level and temperature,
and it is regulated by multiple signals and signglipathways. We observed that the
necessary period to induce germ tube is strongiabke, from 0.5 hours to 8 hours [4, 22,
23]. However, it seems more efficient in the begignof the incubation. Although
progress has been achieved in the recent years,md@hanisms governing these
morphogenetic conversions are still not fully urstieod. It is possible that the vaginal
isolates were induced to germinate efficiently agdchronously until 2 hours. Similarly
Hubeet al [22] observed that in 120 minutes, 90% of thésagkre transformed in hypha.

It seems that the tendency of a patient with VVCdevelop RVVC is not
associated with the resistance of the microorgamisantifungal agents and consequently
to the inefficiency of treatment. In fact, the \aion between MIg and MIGy of the
antifungal agents studied against the yeasts @ablrom the three groups of patients was
very small (Table 2). In spite of this, some obaé&bns are important and deserve to be
discussed.

The yeasts of the VVC group were the ones thatadisg the most DDS for nystatin,
while those of the RVVC group mainly displayed D% ketoconazole. The isolates of
asymptomatic women displayed the lowest freque®05 for nystatin as well as

ketoconazole and a resultant greater sensitivithieantifungals tested.

In this study, none of the yeasts displayed rasigtato the antifungals,

corresponding with the findings of Ribeiret al [24]. According to Sobel [25], the
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majority of cases of VVC (90-95%) were caused bgsgae samples oC. albicans
Other studies failed to consider resistance tdwagal drugs as a mechanism responsible
for RVVC caused byC. albicans[26]. These results emphasise that the impairrént
local immunity mediated by cells must have a manpdrtant function in the pathogenesis
of RVVC than the resistance to antifungal drugs28®7,28].

In conclusion, this was one of the first studeslémonstrate the greater capacity of
yeasts isolates of RVVC and VVC to form germ tulbkan those of asymptomatic
patients. It was also observed that recurrence® wiet associated with antimicrobial
resistance and that the majority of the symptonedimples showed themselves DDS for
nystatin and/or ketoconazole. This leads us to estgthat laboratory tests including the
identification of the fungus species and the exeoubf susceptibility tests to antifungals

would have increasing importance in the managemievi/C.
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Table 1 Percentage of. albicanscells forming germ tubes, up to 2-10 h incubation,

three different clinical conditions.

Clinical Time (h)
conditions

2 4 6 8 10
Asymptomatic 3.4+0.8 2.2+0.5 3.7+0.6 3.3#0. 35%0.6
VVvC 9.7+21 109+2.2 16.9+24 109+24 11.4+2.6
RVvVC 15.7 £ 3.7 153+1.8 15.3+3.2 145+1.8 15.7+2.4

*Mean (SEM)

*means in triplicate; standard error mean



Table 2 Susceptibility profile oC. albicansisolates from vaginal secretion, against

five antifungal agents.

Drug All isolates* Asymptomatic VVvC RVVC

(ng/mi) MICso MICgo MICso MICoo MICso MICgo MICso  MICoo
Fluconazole 0.5 0.5 0.5 05 05 05 0.5 0.5
Itraconazole 0.03 0.06 0.06 0.06 0.030.03 0.03 0.03

Ketoconazole 0.125 0.25 0.125 0.125 0.128.25 0.25 0.25
Amphotericin B 0.5 0.5 0.5 0.5 0.5 05 0.5 0.5

Nystatin 4 8 4 8 4 4 4 8

* Arithmetical means of the all isolates
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Table 3. MICs of five antifungal drugs against@Qalbicansisolates
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Number  the Fluconazole Itraconazole Ketoconazole Amphotericin B Nistatin

yeasts isolates ;o MIC MIC MIC MIC

Asymptomatic
3 0,5 <0,25 <0,25 0,5 g
6 0,25 <0,25 <0,25 0,5 g
8 0,25 <0,25 <0,25 0,25 4
10 1 <0,25 0,5 0,25 4
18 0,5 <0,25 <0,25 0,5 4

CvVv
2 0,5 <0,25 0,258 0,5 g
4 0,5 <0,25 <0,25 0,5 82
7 0,25 <0,25 <0,25 1 8°
9 0,5 <0,25 <0,25 0,25 4
15 0,5 <0,25 0,25% 0,5 g
17 0,25 <0,25 <0,25 0,5 4
19 0,25 <0,25 <0,25 0,25 4
CVVR

1 0,5 <0,25 <0,25 0,5 82
5 0,5 <0,25 0,25% 0,5 g
11 0,5 <0,25 <0,25 0,25 4
12 0,5 <0,25 0,25% 0,5 4
13 0,5 <0,25 <0,25 0,5 4
14 0,5 <0,25 0,25% 0,5 4
16 0,5 <0,25 0,25° 0,5 g
20 0,25 <0,25 0,25% 0,5 4
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Figure 1.The percentage of yeasts that produced germ (&heg) after 2, 4, 6, 8, and 10
hours of incubation, in 20 samples@falbicansaccording to the clinical condition of the

patients: A) Asymptomatic group (isolates 1-5);\BJyC group (isolates 1-7); C) RVVC
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group (isolates 1-8). The vertical bars repredesistandard deviation obtained between the
results of every isolate in every incubation time.

Effect of pepstatin A in the virulence factors ofCandida albicans strains isolated

from vaginal environment of patients in three diffegent clinical conditions
Consolaro, M.E.L.!Svidzinski, T.I.E.Peralta, R.M.

!Departamento de Andlises ClinicA9gpartamento de Bioquimica
Universidade Estadual de Maringa, 87020-900, MarifRR, Brazil.

ABSTRACT

The aspartate proteinase inhibitor pepstatin A lesn used to study a possible
correlation among proteinase activity and otheulence attributes of. albicansstrains
isolated from vaginal environment of patients imreth different clinical conditions:
asympthomatic, vulvovaginal candidiasis (VVC) amgturrent vulvovaginal candidiasis
(RVVC). Pepstatin A did not cause any significaffie& in the hypha formation, biofilm
production and hydrofobicity of isolates in thegdrdifferent clinical conditions. However,
pepstatin A reduced the adherenceCofalbicansto human surfaces. This result suggests
that the secreted aspartate proteinases (Sajpbkjsdtingal pathogen may have auxiliary

roles as cellular adhesions.

Key words. adherence, aspartate proteindsandida albicansvirulence factors, pepstatin
A
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INTRODUCTION

Candida albicangs a dimorphic yeast which exists as a comensgdrasm in the
oral cavity, gastrointestinal tract, female genitakt and occasionally on the skin. Under
certain circumstances, usually associated with mpcomised host immune systeq,
albicansand related species can become pathogenic, caoisahgvaginal and/or sistemic
candidiasis (Odds, 1994).

Putative virulence factors df. albicansinclude cell wall adhesions, phenotypic
switching, hypha formation, thigmotropism and thecrstion of hydrolytic enzymes
(Cutler, 1991, Odds, 1994, Gow, 1996, Lo et al97)9

Since the first description of production of progese byC. albicans(Staibe, 1969),
the enzyme has been a major focus for studieseo¥itnlence ofCandidaspecies. These
secreted aspartate proteinases are characterizad bgidic optimum pH (Ruchel et al.,
1982), a wide substrate specificity and sensititatyhe inhibitor pepstatin A, a hexapeptide
from StreptomycefDavies, 1990).

C. albicansproteinase activity is associated with a familylGfaspartic proteinase
(Saps) isoenzymes, with molecular weights betwé&earl 50 kDa, encoded by the genes
SAP1-10 (Monod et al., 1994, 1998, Felk et al.,®0@ll Saps are inhibited by pepstatin
A. The Saps of. albicansare essential for growth when protein is the sd@l®@gen source
(Hube et al. 1994). In addition, Sap productionegpyio be associated with other putative
virulence factors ofC. albicansincluding hyphal formation, adhesion and phenatypi
switching, which highlights the complexity of Samvolvement in C. albicans
pathogenicity (Naglik et al., 2003).

Recent studies using proteinase inhibitors and dsppted or Sap-overexpressing
mutants have compellingly demonstrated that Sapgribate to the virulence ot.
albicans.Inhibition of Saps with the aspartic proteinaskibitor pepstatin A prevent the
initial penetration ofC. albicansthrough mucosal surfaces, but not the disseminatiche
fungus once the cells had already reached the hlesskls (Fallon et al., 1997). Moreover,
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pepstatin A preven€. albicansinvading and causing tissue damage in oral, vagindl
skin experimental infection models (Schaller et #.99).

Experimental studies have suggested that elevaapdp®duction is an important
aspect ofC. albicansinteraction with host tissue and strain virulenbe Bernardis et al.,
2001). It has been demonstrated tGatalbicansisolated from patients with vulvovaginal
candidiasis are significantly more proteolytic tithnse from healthy carriers (Cassone et
al., 1987).

Candida albicangs the most important species of yeast in the ferganital tract.
About 20 to 25 % of healthy and completely asymg@benvomen present positive vaginal
secretion cultures for this fungus. Around 75% ddilawomen have at least one episode of
vulvovaginal candidiasis (VVC) during their life,itlw prevalence o€C. albicansin 70-90
% (Chong et al., 2003). Some of these patientsexplerience episodes again and 5 % will
suffer recurrent VVC (RVVC) (Marrazzo, 2003). VVE caused by the transformation of
the yeasts from coloniser status (asymptomatic)infectious agents (symptomatic
vaginitis) (Ziarrusta, 2002). However, the factoesponsible for this transformation and
the mechanisms that result in the pathologicalcesfefC. albicansare poorly understood
(Fidel et al., 2004).

The present study investigated a possible coroelaimong protease activity and
other virulence factors (hypha formation, hydroéutyi biofilm formation and cell
adhesion) in differentC. albicansstrains isolated from vaginal environment of patsein
three different clinical conditions in the Labtmgy of Teaching and Research in Clinical

Analysis of the State University of Maringa, PRa#i.
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MATERIALS AND METHODS

Sampling, culturing procedures and identificatidry@asts
This research was conducted with 19 sampleS.ddlbicansisolates from vaginal

secretions of women who attended the Laboratoryesfching and Research in Clinical
Analysis of the State University of Maringa, PRaBit in the period of April to August
2002. The patients were aged between 14 and 66 gedrvisited the laboratory for routine
examinations. They did not have a previous histafy illness associated with
immunodeficiency, including AIDS, nor the presendé®ther infections in the genital tract.
All the patients responded to a questionnaire atiogrto Odds et al., (1988) and Enweani
et al.,, (2001)about the presence of symptoms (vaginal discharglepvaginal itching,
vulvovaginal burning, dysuria and dyspaurenid)e vaginal discharge was classified by a
health professional when the sample was colleatedforming to recommendations by
Odds et al., 1988. All the women participating istresearch signed terms of consent in
which they declared they were informed that theemal collected would be used for
research, as approved by the Ethics Committee édse&ch Involving Humans tite State
University of Maringa — protocol numb84.3/2002).

Cervico-vaginal samples were collected with the aida disposable vaginal
speculum (Vagispec, Brazil) and immediately spremith microbiological loop on
Sabouraud Dextrose Agar "SDA" (Difco, USA) suppleteel with 50 mg/mlof
chloramphenicol (Sigma, USA). These Petri dishesewecubated at 37 °C, for 48-72
hours, then a pool of the grown colonies were stibated in CHROMagarCandidd’
(Probac, France) to investigate the purity of thiture and the colour of the colonies. From
this selective and differential medium the yeaseyewidentified according to classical
methods (Laroni, 1995, Luo et al., 2001). All oétisolates were confirmed &s albicans
using the sequence of rDNA analysis according wit8et al., (2002).

The patients with positive cultures for yeasts weigtributed into three groups
(Consolaro et al., 2004): asymptomatics: womenautlsymptoms or with only 1 of the 5

symptoms asked about (n=4); VVC: women that sho2ved more of the symptoms, with
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only one episode of VVC in a period of 1 year (n=R)Y/VC: women that showed 2 or

more of the symptoms, with 3 or 4 episodes thatiwed in a period of 1 year (n=8).

Production of proteinases and inhibition of proésm activity by pepstatin A.
The production of extracellular proteinase actiwtgs determined by the bovine

serum albumin plate method (Ruchel et al., 1982} wcubation for 96 hours at 3T.
The presence of enzyme was detected by the formafia clear zone of hydrolysis around
the colony. The enzymatic activity (Pz) was meadimeratio between the diameter of the
colony and the diameter of the colony plus the zoherecipitation. The tests were
conducted in duplicate on 3 different occasions: HolateC. albicans12A, donated by
the Institute of Biomedical Sciences — UniversifyS#io Paulo, was used as a positive
control. TheC. albicansstrains isolates proteinase activities were detedhalso in
presence of Sap inhibitor, pepstatin A. Pepstatis prepared in methanol and added in
the medium to give the final concentrations of @%,5 and 1.QuM. A possible effect of
methanol in the proteinase activities was checkedthe addition of equal volumes
methanol in the cultures.

Formation of germ tubes

A liquid medium containing equal volumes of RPMI 16 40 (Sigma-
Germany) and fetal calf serum (Laborclin-Brazil) wa s prepared and

sterilised by filtration. Fresh cultured colonies o f the C. albicans were

obtained after being spread in SDA (18-24 hours). F  or every isolate, a

suspension in phosphate buffer saline (PBS) contain ing 5 X 10’
cells/ml was prepared, and counted by microscopy us ing a Neubauer
chamber. This suspension was added to the medium of RPMI plus fetal
calf serum in the proportion 1:2 and incubated at 3 7°C without
agitation. The germ tubes were defined according to the description by

Hammer et al., (2000) as a cell bearing a rounded o utgrowth with a

length greater than or equal to the diameter of the parent cell, not

constricted at the base. The percentage of cells th at formed germ

tubes was determined by microscopy counting after 3 hours of
incubation, and each experiment was conducted in tr iplicate (Vilela et

al., 2002).
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Determination of cell surface hydrofobicity (CSH)

C. albicanscells cultivated on SDA plates for 24 h at°’@5were transferred to
tubes containing 2 ml of Sabouraud Dextrose B{SDB), and maintained for 24 hours at
25° C. Cells were collected by centrifugation (3,06@rfor 5 minutes), washed three times
in phosphate-urea-magnesium buffer (PUM) and staimad to 18yeast/ml. Three ml of
suspension cell were transferred to glass tubes (® mm) and mixed with 0.4 ml of n-
hexadecane. The mixtures were maintained dt@dor 10 minutes. The tubes were
agitated twice for 30 seconds with 5 seconds adrual. The absorbance of two phases
were determined at 520 nm (Doyle and RosembergQ)19Bhe hydrophobicity was
expressed as the percentage reduction in opticaitgleof the test suspension compared
with control. Thus, the greater the change in dizaze, the greater the shift in yeast from
the bulk medium to the interface, ie, the more bptiobic the yeast strain. Suspensions
without n-hexadecane were used as the negativeot®nEach assay procedure was
performed on three separate occasions with quadhipldeterminations each time (Sweet
et al., 1987).

Determination of biofilm production by spectrophotometric method.

Sabouraud dextrose broth (SDB) was prepared fromeped Sabouraud broth
(Merck) according to the manufacturer’s instrucsioexcept for supplementation with 60 g
of glucose per liter (final glucose concentratif,g/liter or 8%). Organisms were grown
for 24 h at 35C on Sabouraud dextrose agar plates (BBL), andesalashed suspensions
of each strain oCandidaalbicanswere prepared. The turbidity of each suspensios wa
adjusted to the equivalent of 3 X “1GFU/ml using a Neubauer haemocytomer chamber.
Next, each well of microtitration plates was inated with aliquots of 2Q.l of yeast cell
suspension and 184 of SDB. Plates were then incubated at°85for 24 hours without
agitation. The culture medium was removed by suoctO0 ul of distilled water were
added and the absorbance of mixture determine®@mn#. The %T value for each test

sample was subtracted from the %T value for thgaeablank to obtain a measure of the
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amount of light blocked when passing through thésw@6T p00). Each isolate was tested
at least twice (Shin et al., 2002).

Determination the adherence of human vaginal mucosa epithelial (VME) cells

Adhesion ofC. albicansto human VME cells was studied by a modificatidn o
methods described previously (Williams et al., 1998®ragues et al., 2003). Human VME
cells were collected from the vagina of 1 healtdylavolunteer by gently rubbing sterile
swabs over the surface of the mucosa. The experimsed cells from the only one
volunteer. The swabs were subsequently agitated ml of phosphate buffered saline
(PBS; 0.01 M, pH 7.2) to recover the epithelialseThe cell suspension was centrifuged
(1000 g for 15 minutes) and the cell pellet wastiede times in PBS. The VME cells were
examined by light microscopy to ensure was no dge&dion by yeasts. The human VME
cells were counted using an improved Neubauer hegimmeter chamber and
ressuspended in PBS to°ldlls/ml. All C. albicanscells was cultured in yeast nitrogen
base médium (Difco, USA) supplemented with 50 mNagase at 37TC for 24 hours, and
washed three times in PBS. Yeasts cells were imhtias described above and
ressuspended in PBS at a concentration b6&its/m.

Equal volumes (0.5 ml) of human VME cells {1€ells/ml) andCandida (10’
cells/ml) were mixed and incubated on a shaker r{80) at 37C for one hour. The
epithelial cells this mix were then washed twicéhw®BS by centrifugation at 1,000 X g
for 10 minutes. Air-dried smears of the sedimertechan VME cells were made on glass
slides and were initially stained with crystal wblnd then Papanicolaou stain. Adhesion
was assayed microscopically (x 125 magnificatioy) dounting the total number of
adherent yeasts to 100 human VME cells. The praeedas repeated in triplicate on four

separate occasions by a single observer.

Determination of effect of pesptatin A on germ tditnemation, biofilm formation,
adherence of human vaginal mucosa epithelial addofigbicity.

To study the effect of pespstatin A on germ tube formation, biofilm formation,
adherence of human vaginal mucosa epithelial and hydrofobicity, experiments were
conducted using 1.0 M pepstatin (final concentration). Each assay was conducted in
paralld with two controls: standard conditions and with the addition of equal volume of
methanol used to prepare the pepstatin solution.
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Statistical analysis
The obtained data were submitted to ANOVA and caeghdy Tukey’'s test &

0.05) using the statistical pack program GrapPa&h#® (Graph Pad Software, San Diego,
USA).

RESULTS

The effect of pespstatin on proteinase activity whswn in FIG. 1. To alC.
albicansstrains, the addition of pepstatin inhibited thmetpinase activity. Apparently, the
C. albicansstrains proteinase activities isolated from asymattic women were more
resistant to inhibition by pepstatin than thosdats from patients with VVC and RVVC.
Compared to the control, the addition of methamindt cause any significant alteration in
the proteinase activity §8.05). A final concentration of pepstatin of 1u® was chose for

further experiments.
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Figure 1. Effect of pepstatin A on proteinase distifrom C. albicansisolated from from
vaginal environment of the patients in three dédferclinical conditions: asympthomatic
women (asymp), VVC, and RVVC.
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The effect of pepstatin on germ tube formation,filoio formation, hydrofobicity
and on adhesion df. albicansto human vaginal mucosa ephitelial cells is presgrim
FIG 2. The statistical analysis showed that the maarcentage of germ tube formation
differed according to the clinical conditions oétpatients (FIG 2A). Yeasts isolated from
the VVC and RVVC groups produced more germ tubas those from the asymptomatic
women (p<0.05). However, there was no significaffexence between the formation of
germ tubes in the absence or presence of pepgbalir05).

In relation to hydrofobicity, no significant diffence was observed among strains
isolated from different clinical conditions. The diibn of pepstatin did not change the
hydrofobicity of cells (FIG 2B).

The effect of pepstatin in biofilm formation is sted in FIG 2C. A tendency of
higher biofilm formation was evidenced in the igetafrom VVC and RVVC. However,
the biofim formation was not significantly alterbg pepstatin (0.05).

A significant reduction in adherence was achievegdpstatin among isolates from
three clinical conditions (FIG 2D). The presendepepstatin yielded a reduction in
adherence of 53.1, 48.7 and 59.9%, respectivelgdiated from asymptomatic patients,
VVC and RVVC.
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Figure 2. Effect of pepstatin A in the formation @gérm tubes (A), hydrofobicity (B),
biofilm formation (C) and on adherence in of humwvaginal mucosa epithelial (VME) cells
(D) of C. albicansstrains isolated from vaginal environment of thatignts in three

different clinical conditions.
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DISCUSSION

Extracellular proteinases of saprophytic microorg@@s are primarily secreted to
breakdown or decompose complex materials into entsi available to the cells or to
compete with other environmental bacteria, parssite fungi (Cunnigham and Agard,
2004). However, pathogenic microorganisms appeanave adapted this biochemical
property to fulfil a number of specialized funct®during the infective process in humans,
animals and plants. Direct virulence functions ude hydrolysing proteins of host cell
membranes to facilitate adhesion and tissue inmasio damaging cells and molecules of
the host defence system to avoid or resist antrohial attack (Klemba and Goldberg,
2002, Monod and Borg-von Zepelin, 2002, Pesche€l220

Candida albicansvirulence and pathogenicity is complex and it édivied to be
correlated to different virulence factors. The protibn of a secreted family of proteinases
indicates that these virulence enzymes have evawddadapted to the animal/human host
to achieve maximum benefits f@. albicansat multiple infection sites. It was postulated
that Sap production appears to be a highly regiilatecess, which probably reflects their
complex transcriptional co-regulation with otherwence attributes of. albicansand the
multiple functions the proteinases possessivo, including biofilm formation, adhesion,
dimorphism and phenotypic switching (Naglik et 2004).

In this work C. albicansstrains isolated from vaginal environmental wesedito
study a possible correlation among proteinase iactivith other C. albicansproperties
possibly involved in its virulence. The inhibitioof proteinase activity with pepstatin
resulted in a significant reduction of adherence/ME cells, however, no alteration in
biofilm formation, hydrofobicity and germe tube maaition could be demonstrated.

Although both yeast and hyphal cells Gf albicansare found in infected host
tissues, it is widely believed that hyphal formatie important for the invasive properties
(Felk et al., 2002). This fact was confirmed imstlwork, where a higher germ tube
formation was found irC. albicansisolated from vaginal environment in women with
VVC and RVVC than in asymptomatic women (FIG 2A)}owever, no correlation

between proteinase activity and germ tube formatmuid be established. In a study using
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C. albicansstrains isolated from the oral cavity, it was fdum correlation between high
phospholipase activity and germ tube formationd#tio et al., 1999).

In relation to hydrofobicity, all isolates &f. albicansexhibited low levels<50%)
of CSH, without any significant difference of CSifh@ng strains isolated from different
clinical conditions. The addition of pepstatin diot change the hydrofobicity of cells (FIG
2B). The expression of CSH l§y. albicanshas been correlated with increased virulence
compared to cell surface hydrofobicity (Antley dddzen, 1988, Glee et al., 1995). How
CSH specifically influences virulence is unknownyt thydrophobic cells compared to
hydrophilic cells are more adherent to host andciimate substrata (including mucin,
epithelial cells, endothelial cells, and extradalumatrix proteins), more resistant to
phagocytosis and more germination competent (Ardfey Hazen, 1988, Glee et al., 1995,
Masuoka et al., 1999). Our data showed no sigmficfference in expression of CSH in
the yeasts isolated from patients in differenticahconditions and pepstatin did not cause
any alteration in CSH ¢#.05), what suggest that the presence of activieipiEse was not
directly involved in hydrofobicity of cells.

Our results showed no significant difference in thefiim formation by yeasts
isolated from different clinical conditions and tfect of no significant alteration was
caused by the presence of pepstatin (FIG 2C), tio¢eipase activity is not directly
involved in the biofilm formation. Although bactatibiofiims and their role in disease have
been investigated in detail, much less is knownualdongal biofilms (Douglas, 2003,
Ramage et al., 2002). The structure of a maturalbicanshiofilm producedn vitro after
48 h incubation consist of a dense network of wdsgphae, and pseudohyphae (Jabra-
Rizk et al., 2004). The two consequences of biofgnowth with profound clinical
implications are the markedly enhanced resistaocantimicrobial agents and protection
from host defenses, the main reasons why biofilsoaated infections are frequently
refractory to conventional therapy (Chandra et2§1Q1).

Our data permitted to conclude there is a coraidbetween proteinase activity and
adherence o€. albicansstrains (FIG 2D). This results coincide with thadgtained by
other investigators where the use of Sap inhib#tepstatin A caused a reduction in the
adherence of yeast cells in various cell types (&ay Payne, 1988, El-Magharabi et al.,

1990, Ollert et al., 1993). The use of Sap nullanutstrains ofC. albicansalso showed a
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correlation between proteinase activity and adrexgfwatts et al., 1998). The fact of
pepstatin A reduced the number of yeasts adhedngME cells, suggest that enzymatic
activity of Saps is important in the formation ah@sive bonds. However, it is important to
remember that adhesion Gf albicansis know to be a complex, multifactorial property
dependent on a multiplicity of recognition systeam&l surface receptors such as surface
integrin-like molecules (Hostetter, 1994), ass@tlab general biophysical properties of the
cell such as cell surface hydrofobicity (Hazenlet1091) and electrostatic charge (Jones
and O’Shea, 1994, Klotz, 1994) are involved in ¢apability of adherence, and such
properties were not focused in this work.
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Baixar livros de Literatura

Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matematica

Baixar livros de Medicina

Baixar livros de Medicina Veterinaria
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC

Baixar livros Multidisciplinar

Baixar livros de Musica

Baixar livros de Psicologia

Baixar livros de Quimica

Baixar livros de Saude Coletiva
Baixar livros de Servico Social
Baixar livros de Sociologia

Baixar livros de Teologia

Baixar livros de Trabalho

Baixar livros de Turismo
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