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SHORT COMMUNICATION

ABSTRACT

This study investigated the ocurrence of Malassezia speciesin clinically healthy students and with macules
with aslight fawn discoloration and characterized the isolates as to the pathogenicity factors such as growth
at 37°C, lipase, phospholipase and protease detection. Clinical samples were collected from different body
sites of one hundred students of different ages and both sexes. The samples, obtained by scrapping the skin
surface and the scal p, were treated with potassaand cultured. Cultureswere obtained in Petri dishes containing
Sabouraud agar medium added of oliveail, incubated at room temperature and at 37°C. Cultureidentifications
were based in their morphological and physiological properties. Lipase, phospholipase and protease detection
was performed in specific media on Petri dishes for formation of a zone. Globose, spherical yeast cells and
hyphawere investigated by direct microscopy of clinical materials. Malassezia furfur was detected in seven
samples and M. sympodialis in four. All Malassezia cultures presented lipase activity, but hone was
phospholipase positive. Protease activity was observed in two M. furfur and two M. simpodialis isolates.
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Malassezia is alipophilic yeast frequently found in normal
human skin. Current evidence indicates a high rate of skin
colonization in healthy adults, in contrast with the low rate of
colonization in prepubertal children (20).

Gueho et al. (11), recognized seven distinct species within
this genus, namely M. furfur, M. pachydermatis, M. globosa, M.
obtuse, M. regtricta, M. dooffiaeand M. sympodialis. Futhermore,
recently three new species were included in this genus, namely
M. dermatis, M. yamatoensisand M. nana (14,17,35,38). With the
exception of M. pachidermatis, the remaining eight specieshave
an absolutein vitro requirement for suplementation of long-chain
fatty acids. Based on studies conducted within thelast 5 years, it
appears that the most frequently organism associated with
pityriasisversicolor may not be M. furfur and possible candidates

include M. globosa (2,27) and M. sympodialis (15). The genus
Malassezia was recently revised, but the clinical significance of
each of these speciesis not clearly understood (15).

Pityriasisversicolor (tineaversicolor) isasuperficial fungal
infection of the skin, appearing most commonly on the upper
trunk, aswell ason the upper arms, neck and face. As suggested
by itsname, pityriasisversicolor may be manifestedin different
colours, ranging from pink or to dark brown or even black. The
lesions have a characteristic flaking appearance, athough in
larger lesions this can be evident only at the border of the
macule, and can be hypopigmented or hyperpigmented.
Generally, thelesionstake the form of round or oval maculesor
papules, although in advanced cases the lesions may become
confluent (13,21,33).
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Temperature conditions such as growth at 37°C and
production of enzymes, including lipases, phospholipases and
proteases are associated with pathogenicity (10,28,39).

The aim of this study was to detect, isolate and identify the
ocurrence of Malassezia speciesinthe skin of clinically healthy
students and also in those with macules with a slight fawn
discoloration; the isolates were characterized as to the
pathogenicity factors as growth at 37°C, lipase, phospholipase
and protease activities.

To investigate the distribution of Malassezia speciesin 100
students (50 males, 50 females, aged 1017 yearsold) scrapping
of skin surface and scalp from 85% clinically healthy and 15%
with macules a dight fawn discoloration, were obtained. The
studentswerefrom aprivate school Recife—Pernambuco, Brazil.
Skin samples were taken from scrapping of five different body
sites (abdomen, arms, back, neck and face) and for microscopic
examination, were added to samples 10-20% potassium
hydroxide to help to dissolve the keratin and debris, facilitating
observation of fungal elements. Cultures were obtained on
Sabouraud agar medium (Difco) added of olive oil and
chloranphenicol (19,32). The isolates were identified by their
morphological and physiological properties (catalase, capacity
to assimilate tween in different concentrations) according to
Duarte (5) and Guillot and Bond (12), and were cultured on
Sabouraud agar medium (Difco) added of oliveoil on Petri dishes
incubated at room temperature (RT = 28°C) and at 37°C and the
growth was observed for 10 - 15 days. For detection of lipase
activity, it was used the method described by Sierra (34).
Cultureswereinocul ated on Sorbitan monolaurate agar medium
and observed for 10to 15 daysfor formation of an opague zone
of precipitation.

The detection of phospholipase activity, two methods were
used: (29) using Sabouraud agar medium added of 1 M sodium
chloride, 0.005M calcium chlorideand 2g egg | ecitin; themethod
of (30) was modified as follows: yeasts were tranferred to the
center of aPetri dish containing Sabouraud agar medium added
of 1 M sodium chloride, 0.005 M calcium chloride and two egg
yolks, replacing the “egg yolk” of Difco Laboratories. After 15
days, the colonies were observed and when an opague halo
was present, it was measured in centimeters. Thiswas performed
by calculating the activity zone (Pz), represented by the colony
diameter, divided by the diameter of the colony plusthe zone of
precipitation. When the Pz was equal to 1.0, the samples were
considered as negatives and when the Pz was less than 1.0, the
phospholipase activity was considered as positive.

For protease activity the method proposed by Hankin and
Anagnostakis (16) was used. Each isolate was grown on culture
medium containing beef extract (3 g), peptone (5 g), gelatin
(8%), agar (15 g) and distilled water (1000 mL). Theyeast colonies
were observed at the 15" day for presence of ahalo. The caseine
medium, proposed by Lacaz et al. (21) and cantaining: 11" phase
- skinmilk (10 g) and destilled water (100 mL ), 2™ phase- &gar (2
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g) and destilled water (100 mL) wasalso used. At 15" day, when
atransparent halo around of the colony was present, acidified
solution of mercury chlorate was added to ascertain whether
the halo occurred by action of metabolic products acidic or
alkalinefromthemilk, or if therewasatrueproteolisisindicating
that caseine was really degraded. For detection of enzymatic
activity, each isolate was growth on the surface of Sabouraud
agar medium added of oliveail.

In our study, 114 clinical samples were obtained, being 99
(86.9%) from healthy skin and 15 (13.1%) from skin macules.
Direct microscopic examination of the healthy skin revealed
globose and spherical yeast cellsin 60 (60.6%), yeast cellsand
hyphain one (1.1%). Negativefungal structureswere observed
in 38 (38.3%). Of the 15 clinical samples, yeast cells were
observed in 12 (80%) skin macules, and both yeast and hypha
cellsin three (20%). The yeast and hypha phases observed in
this study were associated to Malassezia pathogenicity (25).
Malassezia organisms were isolated in six (54.5%) apparently
healthy skin and in five (45.5%) skin macules. Nevertheless,
Malassezia organisms could also be found in normal skin
(1,10,21,33) (Table ).

Malassezia colonies developed in 10 days at 28°C. The
colonies were raised and smooth initially and get dry and
wrinkled in time. The color of Malassezia colonieswas white
to creamy (18,22,36). The predominant microscopic structures
were globose to ellipsoidal and unipolar budding yeasts cells
and occur in small collarettes (18,22,36). Seven (64%) isolates
wereidentified as M. furfur assimilating well tween 20, 40, 60,
80 and four (36%) M. simpodialis assimilated |ess tween 20
and more tween 40, 60 and 80. According to Guillot and Bond
(12) the identification of the species of Malassezia by tween
assimilation test is used for differentiation among M. furfur,
M. simpodialis, M. slooffiae, M. globosa and M. obtusa. The
catalase test of the isolates of Malassezia was positive; these
results confirmed that might not be M. restricta by lack of the
enzyme(5,12).

Fungal structures were observed in clinical samples of 47
(65.3%) male and 25 (34.7%) femal e students. The occurrence
of Malasseziaisverified in both sex (6,7,33) but the prevalence
of pityriasis versicolor is observed more frequently in male

Table 1. Malassezia spp in apparently healthy and with macules
skin.

Presence of assezi
Sample (n) Negative Mél a s
Y+H Positive culture (%)
Healthy skin (99) 60 1 38 6 (6.06)
Macule skin (15) 12 3 0 5(33.33)
Total 72 4 38 11 (9.64)

Y= Yeast; H= Hypha.
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(21,27), however other authors indicated that the incidence is
higher in women (31). The role of sex in propensity to
development of pityriasisversicolor istill unclear (37).

Studentsageranged from 10to 17 yearsold, being 19 included
10-11; 350f 12-13; 17 of 14-15and one of 16-17 yearsold. The
prevalence of fungal structuresin clinical sampleswas superior
inthegroup of 12-13 yearsold. Pityriasisversicolor isconsidered
uncommon in children (13) but other authors observed the
highest prevalencein 20-30 year-old groups (4,24).

Species of Malassezia isolated from healthy skin and with
maculesvaryswith theage, sex and body site (8,9,14,21,31). M.
furfur and M. simpodialis grew in both temperature conditions,
at RT and 37°C. Similar results are cited by Imwidthaya et al.
(19) and Lacaz et al. (21) who verified that Malassezia isolates
exhibit better devel opment at 35°-37°C.

Malassezia produces many enzymes including lipases and
proteases. All Malassezia isolates here studied presented lipase
activity including seven (64%) of M. furfur and four (36%) of M.
simpodialis. According to Plotkin et al. (28) the characterization
of the fungi by lipophilic system can justify the increase of M.
furufur infections related as changes in skin lipidic layers. No
cultures presented phospholipase activity. Thesefindings differ
from those obtained by Muhsin et al. (26) that detected
phospholipase activity in Malassezia isol ates. Protease activity
was verified in four (36.4%) isolates by the formation of a
transparent halo around the colony, including two M. furfur
and two M. simpodialis. Mushing et al. (26) did not observe
protease activity in Malassezia isolates, differing from our
results.

Probably, these enzymes are able to penetrate in host cells.
Electronic microscopy showsenzymatic actionsinvolved during
the growth and penetration of the yeast in host cell, confirming
the pathogenicity of Malassezia isolates (23).

We found no differences as to the pathogenicity factors
among species of Malassezia isolated from students with
healthy skin or with macules.

RESUMO

I dentificacéo e patogenicidade de espéciesde
Malassezia isoladas de pele humana saudavel e com
mécula

A ocorréncia de espécies Malassezia em estudantes
clinicamente sadios e com méculas com leve descoloracao foi
investigada e os isolados caracterizados quanto a fatores de
patogenicidade como crescimento a 37°C, deteccdo de lipase,
fosfolipase e protease. Amostras clinicas de 100 estudantes de
ambos ossexas, diferentesidades e sitios corpdreosforam obtidas
por escarificacdo da superficie da pele e do couro cabeludo e
examinadas com hidréxido de potéssio e submetidas a cultura
As culturas foram obtidas em meio &gar Sabouraud adicionado
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de dleo de oliva, em placa de Petri, incubadas a temperatura
ambiente e a 37°C. A identificagco foi realizada através das
propriedades morfolégicas e fisioldgicas. A detecgdo de lipase,
fosfolipase e proteasefoi analisadaem mel osespecificosem placa
de Petri pela formagéo de halo. O exame microscopico direto
mostrou células globosas, esféricas e hifa. Malassezia furfur foi
detectada em sete amostras e M. sympodialis em quatro. Todas
as culturas apresentaram atividade lipasica, mas nenhuma foi
fosfolipase positiva. A atividade proteasica foi observada em
doisisolados de M. furfur e dois de M. simpodialis.

Palavras-chave: Malassezia furfur, M. simpodialis,
patogenicidade
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