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Form conversion of Malassezia furfur and its pathogenic significance
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Presence of short hyphal forms with yeasts in scraping materials of Pityriasis Versicolor is
diagnostic, though in routine isolation media only their yeast forms were grown. Only yeast
form was also demonstrable from non-lesional skin. So yeast to hyphal form conversion of
any Malassezia isolate may discriminate pathogen from commensal. With this aim we
attempted to develop such form conversion test for Malassezia furfur.

We collected castoff skin scales from human volunteers and added to 2% Agar, Sabouraud
Dextrose Agar and modified Dixon Agar separately at 1% concentration. Each medium was
solidified as thick film on sterile slide surface. Maximum hyphal conversion was noted on -
slide culture with skin scales in agar, a few in MDA or SDA. No form conversion was noted
in medium wilhout human scales.

The test may establish clinical relevance and pathogenic potentialitv of this lipophilic

fungus.
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INTRODUCTION

The genus Malassezia comprised of basidiomycet-
ous, lipophilic yeasts that multiplies by percurrent,
monopolar budding with a broad base. They can be
easily cultivated on simple media, but a lipid source
proved essential for growth of most species. Despite
its two morphological forms, it is not regarded as a
dimorphic fungus in the true sense as both the mor-
phological structures are simultaneously found in
vivo irrespective of the temperature variations
(Chander, 2002),

These fungi are found in abundance in the
hypopigmented patches of Pityriasis Versicolor as
well as from normal skin. However, materials ob-
tained from the lesions seem to possess predomi-
nance of hyphal forms in contrast to materials from
non-affected skin. A possibility is there that the hy-
phal form being the pathogenic one outnumbered
the yeast form in the lesions. A constellation of fac-
tors may be responsible for the conversion of forms.
This report highlights the preliminary findings of a
study investigating such possibilities.

The aims of the study are to investigate the effects
of various growth environments including incorpo-
rated skin scales in different media in order to estab-
lish relationship between the yeast and mycelial
forms of Malassezia species.

,MATERIALS AND METHODS

Malassezia species were isolated from the
scrapings of clinically obvious lesions inoculated in
Sabouraud’s dextrose agar (SDA) with olive oil over-
lay and modified Dixon’s agar (MDA). Species iden-
tification was made with the help of an array of
physiological characteristics and biochemical prop-
erties.

Major components of sweat were postulated to bring
some impact on the pattern of growth of these fungi.
Hence they were challenged against pH from 4.6 to
7.6 (at the intervals of 0.2) in addition to gradients of
concentration (from 0.5% to 2.5% at the interval of
0.5%) of sodium chloride (Merck) and urea
(HiMedia).
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To explore the effects of human stratum corneum
cells on the growth as well as form conversion
(from yeast to mycelial one) of Malassezia fungi, a
modification of Dalmau culture method was ex-
ploited (Milne, 1996). Cast off skin scales from hu-
man volunteers were pooled and cleaned by sus-
pending in normal saline followed by repeated cen-
trifugation. The pellet thus formed was dried by
placing it in an incubator at 37°C overnight. These
scales were then added at the concentration of 1%
to sterile media (2% agar, SDA and MDA sepa-
rately) and were sterilized in an autoclave at 121°C
for 15 minutes.

The media were distributed on the surface of sterile
glass slides into a thin film and kept in sterile Petri
dishes with bent glass rod platform on a filter paper.
Pure culture of Malassezia species from clinical iso-
lates (identified by proper physiological tests to be
Malassezia furfur) was taken and even, solidified
medium was then aseptically streaked in a linear
fashion by those cultures with the help of a flamed
straight inoculation wire. A cover slip was dipped in
alcohol, sterilized by flaming and cooled. It was
placed on the inoculated medium over the slide. The
filter papers on the bottom of the Petri dishes were
then soaked with sterile distilled water. Similar slide
cultures were made on 2% agar, SDA and MDA
(without skin scales). Identical batches of the same
were placed over slide carriers in sterile Petri dishes
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and incubated at 25°C, 30°C and 37°C. The slides
were examined everyday under low followed by high
magnifications of a microscope for formation and
nature of growth.

After thorough scanning of the slide, when any type
of growth was encountered, the cover slip was re-
moved and a portion of the growth within media was
examined by lacto-phenol cotton blue mount for
morphological confirmation of purity of culture of
Malassezia. sp.

Repeat tests were done with five isolates of the
same species of the yeast.

RESULTS AND DISCUSSION

Colonies of Malassezia on SDA with overlaid olive
oil incubated in a humidified environment at a tem-
perature of 25-37°C for 5-7 days showed cream to
yellow colored slightly raised colonies, 3-6 mm in di-
ameter with irregular edges when viewed through a
magnifying glass. The colonies possessed a charac-
teristic brittle texture — when preparation of a sus-
pension was attempted on a glass slide or over the
surface of an agar medium, the cells got stuck to-
gether to form small clumps. Lacto-phenol cotton
blue mount of those colonies yielded 2-5 um yeasts
with lateral budding. Mycelial forms were not de-
tected in this medium.

Fig 1. Growth of M. fiofur on slide culture with skin scales, showing budding yeusts and short hyphae (400x).



1 49(1) April, 2011]

The yeasts had grown over media having pH rang-
ing from 4.6 to 7.6 but growth was inhibited at pH 4.4
and below. Sodium chloride at the concentration of
2.5% was also found to be inhibitory. Malassezia
colonies were found to form on SDA plates contain-
ing 0.5 to 2.5% of urea.

The slide cultures in SDA, MDA and MDB (with or
without skin scales) illustrated development of ovoid
or ellipsoid yeast cells with double contour, 2-5 um
in size, within 24 hrs of incubation. Nevertheless, the
yeast cells were abundant just around the skin
scales even in 2% agar, although no such growth
was observed in agar without skin scales, On pro-
longed incubation of the same (for 3 to 7 days),
some of the yeast cells (specially those at the mar-
gins of the clumps of the fungi) showed formation of
10-30 um long cylindrical, stout, sinuous, often sep-
tate tubular structures resembling pseudomycelium
(Fig.1.). Similar results were obtained in slides kept
at 25°C and 30°C, but at 37°C the relative propor-
tion of pseudomycelium formation appeared to be
higher.

The numbers of the genus Malassezia were iso-
lated from normal human skin in addition to some
other clinically discernable dermatological as
well as systemic disorders. To enumerate, the
association of cutaneous maladies included
Pityriasis Versicolor (Midgley et al.,1998), Sebor-
rhoeic Dermatitis. Onychomycosis, Atopic Der-
matitis (Plewig et al.,1999; Nakabayashi et al.,
2000) in children and Malassezia Folliculitis
(Martin et al., 1999). Besides, it had been impli-
cated in the etiology of neonatal pustulosis and
blepharitis or dacryocystitis after keratoplasty.
These fungi were also opportunistic to cause
deep seated infections especially in the immuno-
deficient or immunocompromized settings. Sev-
eral cases of catheier related fungemia were re-
ported in patients of bone marrow transplantation
and very low birth weight infants having
parenteral nutrition through indwelling catheters
(Nguyen et al.,2001). Disseminated infections
might also be seen in neutropenic children or
neonates.

With the exponential increase in the number of AIDS
cases globally, the role of these opportunistic fungi
assumed greater importance. Severe forms of
Malassezia Folliculitis and Seborrhoeic Dermatitis
were clinically recognized hallmarks of AIDS
(Nakabayashi et al.,2000).
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Patients who had undergone organ transplantation
were given long continued immunosuppressive
medications to counteract rejection. They were at an
increased risk of systemic invasion by the suppos-
edly innocuous fungi.

These fungi had shown ready growth on simple me-
dia containing glucose and an organic nitrogen
source with overlay of sterilized oil. Many others
were used like simple glucose or peptone agar, ei-
ther with 4% sugar, 1% peptone and an acid pH
(SDA) or with 2% sugar, 1% peptone and a neutral
pH (Emmon’s modification of SDA) pouring oil on it.
The choice of oil seemed a varied one from widely
utilized olive oil to wheat germ oil to milk fat (also
ghee and butter) to glycerol and oleic acid and lano-
line (Panja, 1927). The primary culture medium
used, therefore, was largely incompatible with some
physiological studies. Antibacterials such as gen-
tamicin (0.0025%) and/or chloramphenicol (0.005%)
might be added to reduce contamination, and the
addition of cycloheximide at 0.04% would inhibit the
growth of non-dermatophyte moulds Malt extract
agar 3-4% was also frequently used for primary cul-
ture.

For obvious reasons, search towards a lipid-incorpo-
rated medium was on the way. Dixon’s dgar, first de-
scribed by van Abbe in 1964, utilized ox bile and
Tween 40 (polyoxyethylenesorbitan monopalmitate)
to assimilate glycerol and oleic acid within the me-
dium itself. Liquid form (Dixon’s broth) was also ef-
fective. Later, modification of the original recipe be-
came popular for speedier and substantial growth of
Malassezia species with easily discernable colony
characters. Quantitation of colonies was also fea-
sible on this media. Leeming and Notman medium
(with whole fat cow’s milk) and GYP-S agar [contain-
ing glucose-yeast extract peptone agar, Tween 80
(polyoxyethylenesorbitan  monooleate), glycerol
monostearate and olive oil] were reported to be suc-
cessful (Midgley et al., 1998). Recently, a medium
containing coconut milk was claimed to be at least
as effective as, if not better than, MDA towards cul-
ture of Malassezia ( Maiti et al., 2008).

Occurrence of filamentous form of Pityrosporum
ovale grown on human stratum corneum in vitro was
described by Faergemann et al.(1996). Dead cells
shed off human skin might put forth comparable con-
sequences without the requirement for organization
of cell culture systems. As chlamydospore test dem-
onstrated form conversion of Candida albicans, a
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modification of the same was employed in this study
as ‘slide culture’.

It may be inferred from our findings that presence of
skin scales might be recognized as an important
promoting factor for the growth of Malassezia fungi.
The switching of yeast cells to hyphal ones might be
possible in vitro by creating the natural environment
in an artificial medium. Sweat components, namely
pH, salt and urea had no significant role on conver-
sion of forms.

However, these findings were only preliminary
ones. Towards substantiating the actual role of cul-
tural aspects on form conversion of these fungi,
some supplementary clarifications were desired, as
(i) whether the method would substantially differen-
tiate pathogens from the commensal forms; (ii)
whether the method would be universally appli-
cable to all the species of Malassezia genus; (iii)
whether the tests were reproducible using refer-
ence strains of the yeasts, if available; (iv) towards
clenching the pathogenic role of mycelial form of
Malassezia, some more information needed to be
available, namely; (a) whether mere presence of or
attainment of a ‘critical number’ by the specific form
would have to be required; and (b) whether appli-
cation of that specific form on the skin of healthy
animal models and human volunteers would yield
expected results.
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