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Distribution of Malassezia Species in Patients with Pityriasis versicolor
Compared with Healthy Individuals in Yazd, Iran
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Background: Malassezia species as skin microflora of humans and other warm-blooded vertebrates are the lipophilic yeasts associated
with various human diseases, especially pityriasis versicolor (PV).

Objectives:The objective of this studywas toidentify the Malassezia species of scraped skin of PV patientsin Yazd, Iran, using morphological,
biochemical and physiological methods. We also compared the obtained results of PV patients with normal healthy volunteers.
Materials and Methods: A total of 200 persons, including 100 patients (with skin lesion) referred to Yazd Central Laboratory and 100
healthy volunteers as controls, were evaluated for Malassezia infection by morphological and biochemical methods.

Results: The most commonly isolated species from PV lesions, were M. globosa (38.3%), M. furfur (29.4%), M. sympodialis (14.9%), M.
pachydermatis (9.6%) and M. slooffiae (5.3%). Also the most commonly isolated species from healthy skins were M. furfur (37.2%), M. globosa
(25.6%), M. sympodialis (16.3%), M. pachydermatis (13.9%) and M. slooffiae (4.6%). Totally M. globosa and M. furfur were the most frequented
isolated.

Conclusion: Highest prevalence of PVin our study was observed in the 20 -39 years old group, suggesting that the peak of the infection is
coincided with ages and increasing sebum production in the highest level. M. globosa was the most commonly isolated Malassezia species
of the patients group and M. furfur is the most common isolated species obtained from normal individuals skin samples. We couldn’t find
any significant differences between groups. The rate of isolated Malassezia species from patients was higher than normal individuals.
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1. Background mial bloodstream infections in pediatric care units (7, 8).

The taxonomy of genus Malassezia was controversial
and has undergone several taxonomic revisions. In 1996,
in the reclassification by Gueho et al. seven distinct spe-
cies were identified within this genus namely M. furfur, M.
pachydermatis, M. sympodialis, M. globosa, M. obtusa, M. re-
stricta and M. slooffiae. Recently, on the basis of DNA relat-
edness, six new species have been included in this genus:
M. dermatis, M. nana, M. japonica, and M. yamatoensis, M.
equine, M. caprae (6, 9-14). Among them, M. restricta and
M. globosa are considered to be as the most important
pathogenic organisms in the development of seborrheic
dermatitis. However, some reports have also linked M. fur-
fur, M. sympodialis, M. obtusa, and M. slooffiae with sebor-
their role as causative agents and|or triggers of diseases.  [}eic dermatitis. Our data about the epidemiology of PV
Also Malassezia species, are etiological agents of catheter- in Iran is limited in some regions such as Tehran, Kashan,
associated fungemia, seborrheic dermatitis (5), and fol-  Ahvaz and Mazandaran (6, 15-18). Also there are evidences
liculitis (3, 6) dacryolitis, blepharitis as well as nosoco- suggesting that the geographical variations of the spe-

Malassezia species are lipophilic yeasts and parts of skin
microflora of humans and other warm-blooded verte-
brates that associated with various human diseases, espe-
cially pityriasis versicolor (PV), a chronic superficial scal-
ing dermatomycosis (1-3). This chronic superficial fungal
disease is characterized by the appearance of round-to-
oval lesions. This disease is common in young adults and
usually presented as variable pigmented scaling mac-
ules (3). These lesions vary in color, and can be hypo or
hyperpigmented. The most common sites of disease are
the upper trunk and the neck (4). Numerous studies have
shown the relationship between Malassezia species and

Implication for health policy/ practice/ research/ medical education
The results of this study indicating the recovery rate of Malassezia species on the pityriasis versicolor lesions and skin of normal persons.
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cies are available.

2. Objectives

The objective of this study was to identify the Malassezia
species on the scalp of patients with PV, in Yazd (a central
province in Iran) using morphological, biochemical and
physiological modifying methods. We also compared the
results of PV patients with normal healthy volunteers.

3. Patients and Methods

3.1. Subjects and Collecting Samples

A total of 200 samples, including 100 patients (with
skin lesion) referred to Yazd Central Laboratory and 100
healthy volunteers as control group were subjected to
this study (Table 1). A questioner included, gender, age,
duration of disease, lesion type and involved area were
filled for each person. Initially, PV on the lesions was clini-
cally diagnosed, after that the final diagnosis was con-
firmed by direct microscopic examination with Sellotape
method and methylene blue staining of the samples col-
lected from scraped skin of patients (19 - 21). In control
group, scraped skin was collected as same as patients,
from chest, back, arms, face and neck and abdominal
area.

Table 1. Age and Gender Distribution of Subjects

Age Groups Pityriasis versicolor Control Group

Male, No. (%) Female, No. (%) Total,% Male, No. (%) Female, No. (%) Total,%
<19,y 14 (25.9) 8(17.4) 22 11(21.6) 9(18.3) 20
20-39,y 21(38.9) 19 (41.3) 40 23(45.1) 22(44.9) 45
40-59,y 15 (27.8) 13(28.2) 28 12(23.5) 14 (28.6) 26
> 60,y 4(7.4) 6 (13.1) 10 5(9.8) 4(8.2) 9
Total 54 (100) 46 (100) 100 51(100) 49(100) 100

3.2. Culture of Samples

The scraped skin was inoculated in plates containing
modified Dixon medium (Merck, Germany) (mDixon).
This medium consisted of 3.6% malt extract, 2.0% desic-
cated Ox-bile, 1.0% Tween 40, 0.2% glycerol, 0.2% oleic
acid, 0.05% chloramphenicol, 0.5% cycloheximide, and
1.2% agar. Inoculated cultures incubated at 32°C for 1- 10
days. According to Gueho et al. and Mayer et al. suspected
Malassezia spp. identified on the basis of the colony mor-
phology, microscopic appearance of the fungal cells ob-
tained in the culture, by examining the fungal ability to
grow without lipid supplementation (13, 22).

3.3. Tween Assimilation Test

Utilization of different Tween compounds (Tween 20,
40,60 and 80) (Sigma-Aldrich, USA) as a lipid supplement
for Malassezia species performed According to the Guillot
etal.(20) and Guptaetal. (3), Briefly, the yeast suspension
(at least 10° to 2 x 10> CFU/mL) was made in 2 mL steril-
ized distilled water and poured into plate containing
Sabouraud dextrose agar (Merck , Germany) at 45°C. The
inoculums were then spread evenly. After solidification
of each plate, four wells with 2 mm diameter were made
and filled with 10 pL Tween 20, 40, 60 and 80, respectively.
These plates were incubated for a week at 31°C and the
growing degree was assessed by measuring the sedimen-
tation zone of each well after 2, 4 and 7 days (21, 23).

3.4. Catalase Reaction

Presence of catalase was determined by using a drop of

hydrogen peroxide (3% solution) and production of gas
bubbles that considered as a positive reaction. Lack of
catalase activity is a characteristic feature of M. restricta,
(20, 21) and also M. pachydermatis is variable in catalase
reaction (21).

3.5. Splitting of Esculin

The p-glucosidase activity of different Malassezia species
was assayed using method described by Mayser et al. (22).
Briefly, a loop of fresh yeasts was inoculated deeply in the
esculin agar (Merck, Germany) tube and incubated for 5
days at31°C. The splitting of esculin is revealed by darken-
ing of the medium. This test was used to differentiate M.
furfur, M. slooffiae and M. sympodialis from other Malasse-
zia species. However M. pachydermatis has a variable reac-
tion (1). In order to differentiation of M. sympodialis and
M. obtusa, they were incubated at 40°C for one week (1,13).

3.6. Demonstration of M. pachydermatis

As M. pachydermatis is the only non-obligatory lipid de-
pendent species of Malassezia spp. (21, 24), the yeast iso-
lated on mDixon agar was smeared with a sterile swab
on Sabouraud glucose agar (Merck, Germany) plus 0.05%
chloramphenicol and 0.05% cyclohexamiede devoid of
lipids. Incubation was performed at 31°C for one week.

3.7. Statistical Analysis

Quantitative data were analyzed by t-test. The data of
the patient and healthy controls were analyzed using chi-
square test and Fisher exact test. P-values of < 0.05 were
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considered significant.

4. Results

The study included 100 patients (46 women and 54
men) with PV, aged 18 - 72 and 100 healthy individuals
aged 19 - 70 years. No statistically significant difference
was observed in the frequency of isolated Malassezia
spp. between women and men within group or between
groups (P: 0.34). The highest prevalence of PV was ob-
served in patients with 20 -39 years old. Significant differ-
ences in the rate of Malassezia species isolation between
age groups were observed in both groups (P < 0.04). 94%
of the specimens in patients with PV and 43% of healthy
individuals yielded Malassezia in culture. Besides, culture
positive cases were higher in patient group than healthy
controls and this difference was statistically significant
(P<0.05).

In PV lesions, the most commonly isolated species
was M. globosa (38.3%), M. furfur (29.4%), M. sympodialis
(14.9%), M. pachydermatis (9.6%) and M. slooffiae (5.3%), re-
spectively. the most commonly isolated species were M.
furfur (37.2%), M. globosa (25.6%), M. sympodialis (16.3%), M.
pachydermatis (13.9%) and M. slooffiae (4.6%), respectively.
Totally M. globosa and M. furfur were the frequent isola-
tions. Overall, no differences in distribution of Malassezia
isolated species were noted in 2 groups (P = 0.1). However

in patient’s group isolation of M. globosa was higher than
M. furfur . Predominantly, Malassezia species were isolated
from the chest. Overall in patients group, 26 isolates were
obtained from this organ. On the other hand, in healthy
individuals Malassezia species predominantly were ob-
tained from back and chest area (13 and 12 cases respec-
tively). Also the lowest isolation of Malassezia species was
from arm in both groups (Figure 1). Tables 1 and 2; show
the distribution of subjects and Malassezia species, based
on the sites of sample collection.
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Figure 1. Distribution of Malassezia Isolated Based on Anatomical Sites

Table 2. Distribution of Different Malassezia Species Isolated in Patients and Healthy Individual

Species Patients Normal Total, No. (%)
Male, % Female, % Total,No.(%) Male,% Female,% Total, No. (%)
M. globosa 22 14 36(38.3) 6 5 11(25.6) 47(34.3)
M. furfur 15 12 27(29.4) 9 7 16 (37.2) 42(30.6)
M. sympodialis 4 10 14 (14.9) 3 4 7(16.3) 21(15.3)
M.pachydermatis 6 3 9(9.6) 4 2 6(13.9) 15(10.9)
M. slooffiae 2 3 5(5.3) 2 0 2(4.6) 7(5.2)
Malassezia. Species 1 2 3(3.2) 1 0 1(2.3) 4(2.9)
Total 50 44 94 (100) 25 18 43(100) 137(100)
5. Discussion 17, 26). Previous reports showed that PV is uncommon

Different studies showed that the frequency and occur-
rence of Malassezia species and their diseases is depend-
ing on some factors such as occupational and economi-
cal conditions as well as climate and geographical area
(6,18, 25). In many studies M. globosa is the predominant
species in lesional and normal skin. In our study similar
to other investigations, in PV patients M. globosa was the
predominant species, but in normal individual M. furfur
was the most isolated species. On the other hand, simi-
lar to other investigations the highest prevalence of PV
in our study was observed in 20 - 39 years old group, sug-
gesting that the high infection is associated with the age
and increasing sebum production at the highest level (6,
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among children (6) and we didn’t found any case of PV
in children. However it is only rarely found in the elderly,
we had more cases of PV in over 60 years old individuals.

In addition, M. sympodialis was isolated more frequently
than what has been reported by many Iranian investiga-
tors expressing that this species is known as the third or
fourth frequented species (6, 15, 17, 21). We couldn’t iso-
late any M. obtusa and M. restricta in this study, although
in other studies in Iran these species were isolated in at
a very low frequency. M. slooffiae is less common in other
studies and we isolated this species in 5.3% of patients
and 4.6% in normal individuals. Interestingly, M. pachy-
dermatis was isolated in 9.6% and 13.0% of patients and
healthy individuals respectively, however this species is
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associated with animals.

In other reports from Iran, M. pachydermatis was not
isolated or low frequency isolated (21). These differences
between our study and others may be due to geographi-
cal variation and some laboratory techniques such as
sampling and differentiation methods. We have isolated
a single colony from each sample collected from patients
with PV, as suggested by some investigators. However, in
many studies, more than one species has been recovered
from each sample group. It should be underlined that
providing a pure culture and the isolation of a species
from a mixed culture is too difficult. This might be due
to this point that fast growing species usually cover other
species in the culture.

All pathogenic species in patients group were detected
in normal individual that showed PV is caused as a sec-
ondary complication for patients that is not usually
pathogenic. In conclusion, we compared the recovery
rate of Malassezia species on the lesions of patients with
PV and skin of normal persons. M. globosa was the most
commonly isolated species in the patients group and M.
furfur in normal individuals. However we couldn’t find
any significant differences of Malassezia species distribu-
tion between groups. In addition, the rate of isolation of
Malassezia species in patients was higher than normal
individuals.
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