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The lipophilic yeast Pityrosporum orbiculare has bcen cultured quantitatively, in 10 
voluntcers, from clinically normal skin on the chest, back. upper arm, lower leg, and dorsal 
aspect of the hand. The highest count was on the back (mean 333/cm?) and chest (mean 
327/cm2

). This was statistically significant higher than on the upper arm (mean 21/cm2), 

lower leg (mean 13/cm2), and dorsal aspect of the hand (mean 2/cm2). The variations in 
number of P. orbiculare parallels both regional variations in sebum excretion and the 
distribution of tinea versicolor lesions. (Received December 2, 1982.) 
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Piryrosporum orbiculare (P. ovale) is not only the etiological agent of tinea versicolor (1) 

but also a member of the normal human culaneous flora (2, 5, 6, 7). P. orbic11/are and P. 

ovale are probably identical; the different micromorphological forms may merely repre­

sent different stages in a cell cycle (I, 10). There are few reports describing the quaJitative 

variations in distribution of these yeasts on normal skin (6, 7). Roberts found the highest 

incidence of P. orbiculare on the back, chest, and scalp (7). He studied other areas in a few 

subjects and found that most peripheral sites were culture negative. Not only are there 

regional variations in the incidencc of P. orbiculare, but the incidence is also much lower 

in children than in adults (3). 

Recently, using a special culture medium, we have cultured P. orbicu/are quantitatively 

from normal skin and lesions in patients with tinea vcrsicolor and normal skin in healthy 

volunteers (4). 

The present investigation describes regional variations in quantitative culture of P. 

orbiculare from clinically normal skin on the back, chest, upper arm, lower leg, and the 

dorsal aspect of the hand. 

MATERJALS AND METHODS 

Ten healthy males in the age range 18-35 years consented to act as subjects. The week before 
sampling they uscd a non-germicidal soap. 

Quantitatiue Culture of P. Orbiculare 

I. Skin area cu/111,ed: Culture material was taken from all subjects, from: thc mid-stemum area of the
chest, the interscapular area of the back, the lateral aspect of the upper arm. the medial aspect of the
middle part of the lower leg, and the dorsal aspect of the hand.
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2. Culture technique. This is described in detail elsewhere (4). A stainless steel ring, 2.6 cm in interna!
diameter and 2.0 cm deep covering 5.5 cm2 area of skin was beld in place with moderate pressure on 
the skin by 2 fingers. One ml of sterile 0.075 M phosphate buffer, pH 7.9, containing 0.1 % Triton X-
100 was poured into the ring and the skin was then gently rubbed with a Teflon 'policeman' for I 
minute. The fluid was removed by pipette and thc proccdure repeated three times on the same area. 
From each sample, serial dilutions were performed in phosphate-buffered saline (PBS), pH 7.2, 
containing 0.1 % Triton X-100. Samples (0.1 ml) from the dilutions were inoculated on a glucose-neo­
pcptone-yeast extract agar medium containing olive oil (2 %), Twecn 80 (0.1 %). and glycerol 
monostearate (2.5 g 1- 1

) (I). Plates were incubatcd at 37°C and examined after 6 days. 

3. Statistics. The numbers of P. orbiculare yeasts, cultured from different skin areas. were comparcd
using the Wilcoxon rank sum test for paired samples.

RESULTS 

The highest number of P. orbicularelcm2 was found on the back (Table I). This number 

was significantly higher than counts on the upper arm, lower leg. and the dorsal aspect of 

the hand (p<0.01), but not on the chest (p>0.5). P. orbiculare was found in greater 

numbers on the upper arm than the lower leg (p<0.05) and the dorsal aspecst of the hand 
(p<0.01). The number of cultured P. orbiculare was significantly greater on lower leg than 

on the hand (p<0.01). 

Cultures wcre positive in aU subjects from the back, chcst. and upper arm, but negative 
in one from the lower leg and in 4 from the dorsal aspect of the hand. 

DISCUSSION 

P. orbiculare and P. ouale, which probably is identical with P. orbiculare (I. 10), are both

lipophilic and require the addition of lipids to the culture medium in order to obtain proper

growth (2, 8). Sebum excretion is low in children compared with adults (9); this may be 

one explanation for the lower incidence of P. orbicu/are in children compared with adults

(3). Sebum excretion is highest on the forehead, greater on the trunk than on the

extremities, and is greater on the upper than on lower extremities (9). This agrees with
earlier studies in which P. orbicu/are (P. ouale) were found in a higher incidence on the
trunk and scalp compared with the extremitics (6. 7). 

This is the first lime that P. orbic11/are has been cultured quantitatively on clinically 
normal skin from different skin sites. 

The highest counts were registered on thc chest and back. The organism was seldom 

found on the lower leg and scarcely at all on the dorsal aspect of the hand. This difference 

in distribution may be explained by a difference in sebum excretion. The low count on the 

Table I. Quar1titatiue culture of Pityrosporum orbiculare from c/inically normal skin on 

the back, chest, upper arm, lower leg, and the dorsal aspect of the hand in 10 healthy 

vo/unteers 

Cultured Skin Area 

Mid-stemum area of chest 
lnterscapular area of back 
Lateral aspect of upper arm 
Medial aspect of middle of lower leg 
Dorsal aspect of hand 2±0.67 

Number of P. orbiculare/cm2 

(mean ± SE) 

333±167.99 
327±170.19 

21±3.89 

13±3.65 
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hand could also be due to the more frequent contact with soap and mechanical scrubbing. 

The number of P. orbiculare cultured from the back tallies with earlier findings (4). 

On clinically normal skin from the back of patients with tinea versicolor, a significantly 
higher number (mean I 644/cm2) was found (4). In another study we investigated the etTect 
of prolonged plastic occlusion on the numbcr of P. orbicufare cultured from the back (in 

preparation). After 3 days of occlusion the number increased to mean of 2313/cm2. 

Although clothing produces a much less effective occlusion than a plastic film, the greater 

number of P. orbiculare found on the trunk vis-a-vis the extremities might be partially 

explained by natura) occlusion of clothing. 

P. orbiculare is an opportunistic pathogcn which, under the influence of predisposing

factors (greasy skin, higher relative humidity and temperature, heredity, systemic corti­

costeroids, etc), changes from its saprophytic yeast phase to its pathogenic mycelial phase 

(I). The quantitative variations in P. orbiculare, observed in this study reflect the distribu­

tion of tinea versicolor Jesions. They are most common on the upper trunk and seldom 

seen on the peripheries of the extremities (8). 

Our quantitative culture method for P. orbiculare offers possibilities not only to study 

the distribution on clinica1ly normal skin. but also the distribution in tinea versicolor, 

seborrheic dermatitis, and other skin diseases. 

ACKNOWLEDGEMENTS 

Part of this study was made possible by grants from: The Medical Research Foundation for the 
County of Västmanland, Sweden; Essex Stockholm Grant in Dermatology, Sweden; Edward We­
landers Foundation. Sweden; Anders Otto Svärds Foundation, Sweden; Leo Helsingborg Research 
Foundation, Sweden: Tore Nilsons Foundation for Medical Research, Sweden. 

REFERENCES 

I. Faergemann, J. & Fredriksson, T.: Experimental infections in rabbits and humans with Pityro­
sporum orbiculare and P. ouale. J lnvest Dcrmatol 77: 314, 1981.

2. Faergemann, J. & Bernander, S.: Tinea versicolor and Piryrosporum orbiculare: A mycological
investigation. Sabouraudia 17: 171. 1979.

3. Faergemann, J. & Fredriksson, T.: Age incidence of Pityrosporum orbiculare on human skin.
Acta Dermatovener (Stockholm) 60: 531, 1980.

4. Faergemann, J.: Quantitative culture of Pityrosporum orbiculare. Int J Dermatol [accepted for
publication].

5. Gordon, M. A.: Lipophilic yeastlike organisms associated with Tinea versicolor. J Invest Derma­
tol 17: 267, 1951.

6. Noble, W. C.: The fungal flora. In Microbiology of Human Skin vol 2. ed. pp. 264-268. Lloyd­
Luke (Medical Books). London.

7. Roberts, S. 0. B.: Pityrosporum orbiculare: lncidence and distribution on clinically normal skin.
Br 1 Dennatol 81: 264, 1969.

8. Roberts, S. 0. B.: Pityriasis versicolor: A clinical and mycological investigation. Br J Dermatol
81: 31.5. 1969.

9. Rothman, S.: Sebaceous-gland excretion. In Physiology and Biochemistry of the Skin. (ed. S.
Rothman), Ch. 12, 1954, pp. 295-297. University of Chicago Press.

JO. Salkin, I. F. & Gordon, M. A.: Polymorphism of Malassezia fur/ur. Can J Microbiol 23:471, 
1977. 




