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The cellular response in pityriasis (tinea) versicolor lesions was analysed in silu with an 
immunohistochemical double staining technique combined with periodic acid-Schiff stain
ing in frozen sections of skin biopsies from 9 patients. The proportions of Band T cells and 
subpopulations of T cells in the blood were normal a� were the proliferative responses of 
blood mononuclear cells against various B- and T-cell mitogens and antigens. Fungi were 
observed in stratum corneum in all lesions. and there were moderate cell infiltrates in both 
epidermis and dermis as compared to biopsies from normal-looking skin. The majority of 
the infiltrating perivascular cells reacted with anti-Leu l antibodies (all mature peripheral T 
cells). Anti-Leu 2a reactive cells ('suppressor/cytotoxic' phenotype) were few and scat
tered, whereas anti-Leu 3a reactive cells ('helper/inducer· phenotype) dominated. This 
investigation demonstrates that pityriasis versicolor is not a simple overgrowth of the 
fungus in stratum corneum, but is accompanied by infiltrating immunocompetent cells in 
both epidermis and dermis, Key words: Frmga/ disease; Skin biopsies: Monoclonal anti
bodies; Serum anlibodies; Blood lymphocytes. (Received March 6, 1984.) 

A. Scheynius, Institute of Clinical Bacteriology, Box 552, S-75122 Uppsala. Sweden.

Pityriasis (tinea) versicolor is a chronic superficial fungal disease. The etiological agent 
Pityrosporum orbiculare, a dimorphic lipophilic yeast, is also found in the normal human 
cutaneous flora (I, 2). As patients with pityriasis versicolor have no increased susceptibil
ity to infections, major abnormalities of the immune system are unlikely. Earlier studies 
have shown that blood mononuclear cells from patients with pityriasis versicolor have a 
decreased reactivity against extracts from P. orbic11lare but react normally against other 
antigens and T-cell mitogens (3, 4). Circulating antibodies against P. orbiculare have been 
found in both patients with pityriasis versicolor and healthy adults (5). 

In the Light microscope pilyriasis versicolor lesions usually exhibit only modest changes 
(6, 7). Hyperkeratosis and slight acanthosis are present in the epidermis and in the dermis 
there may be moderate and essentially perivascular infiltrates of lymphocytes. plasma 
cells and histiocytes (6, 7). 

In the present study the patterns of inflammatory cells in the skin lesions were correlat
ed to the presence of fungi, serum antibody titers, the proportions of B and T cells and 
subpopulations of T cells in the blood as well as to the proliferative capacity in vitro of 
blood mononuclear cells (BMN).

MATERIAL AND METHODS 

Characteris1ics of patients 

Nine patients, 6 females and 3 males, mean age 42 years (range 23-58) with pityriasis versicolor 
participated in the study. The criteria for including the patients were: clinical picture, fluorescence 
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under Wood's light, and positive microscopical identification. Eight patients had recurrent infections 
(mean 3.4 recurrences). The mean duration of the disease or current episode was 1.5 years (range 
0.5-3 years). Associated diseases were seborrheic dermatitis in one and psoriasis in 2 patients. 

Culrure of P. orbiculare 

Skin scales were taken, with a curette. from lesions and normal-looking skin on the back. The 
specimens were transferred to a glucose-neopcptone-yeast extract medium with the addition of olive 
oil (2 %), Tween 80 (0.1 %), and glycerol monostearate (2.5 g/1), earlier described (J), and incubated at 
37°C for 4 days. 

Indirecr immunojluorescence (IIF) rechnique on sera 

Antibodies against P. orbiculare were estimated as earlier described (5) using fluorescein isothiocyan
ate (FITC)-labeled antihuman lgG from Behringwerke AG (Marburg, W. Germany. Lot 40 E/OTKD 
049 01179). 

Preparation of blood cells 

BMN were isolated from heparinized blood by centrifugation on Ficoll-Hypaque. Blood lymphocytes 
(BLC) were prepared by treatment of BMN with carbonylated iron powder (8). 

Derection of surface markers 011 BLC 

The percentage of BLC with surface immunoglobulin was estimated with indirect immunofluores
cence (8). The percentages of total T cells and subpopulations of T cells in the BLC population was 
detected using the monoclonal antibodies anti-Leu I, anti-Leu 2a and anti-Leu 3a (Becton-Dickinson 
Corp., Sunnyvale, Ca., USA) for staining with the ABC-technique (reagents from Vector Laborato
ries, Burlingame, Ca., USA) of cells tixed on microscope si ides as described before (9). 

Funcriona/ studies on BMN

The proliferative capacity in vitro of BMN was evaluated by measuring the incorporation of 3H-Tdr 
after stimulation with various mitogens and antigens. Branhamella catarrhalis and anti-.Brmicro
globulin were used as 8-cell mitogens and phytohemagglutinin (PHA), concanavalin A (eon A), 
soluble protein A, pooled allogeneic BMN and purified protein derivate (PPD) for stimulation of T 
cells. Cultures with B. catarrhalis, anti-/32-microglobulin, PHA and eon A were harvested on day 3, 
cultures with protein A on day 5 and cultures with allogeneic cells or PPD on day 6 at the peak of 
proliferation. 

Skin biopsies 

3 mm punch biopsies were taken from lesions and normal-looking skin on the back in all patients. The 
specimens were kept in Histocon® (Histolab, Bethlehem Trading Ltd, Gothenburg, Sweden) at 4"C 
for less than 24 hours. The specimens were then frozen and cut in a cryostat as previously described 
(10). 

Im11111nohistoche111ical sraining 

Frozen skin sections, 6 µm thick, were investigated using a modified (10) sensitive double immunoen
zymatic technique origina!Jy described by Mason & Sammons (11). This method permits simultaneous 
recognition of cells binding mouse monoclonal antibodies (peroxidase-catalysed brown staining) and 
those binding rabbit anti-HLA-DR antibodies (alkaline phosphatase-catalysed blue staining). The 
antibodies used, dilutions, combinations and the present knowledge about the specificities of the 
monoclonal antibodies are summarized in Table I. In control experiments staining was not observed 
when the primary antibodies were omitted or replaced by normal rabbi! serum. 

Periodic acid-Schiff (PAS) sraining 

After immunohistochemical staining the skin sections were further processed for PAS stammg to 
visualize the presence of fungi. In control experiments PAS staining did not affect the previous 
immunohistochemical staining or vice versa. 

RESULTS 

Positive cultures of P. orbiculare were obtained from all lesions and from normal-looking 

skin in 8 of the 9 patients. The mean antibody titer in sera against P. orbiculare was 

342.2± 132.5 (± SEM). 



Acta Dcrm Veaercol (Stockh) 64 lnflammatory cells in pityriasis (tinea) versicolor 475 

Surface markers and jimctional reactiuity of BLC 

The percentages of BLC with various surface markers were similar in the patients and in 
normal blood donors. In the patient group (n=9) the percentages of BLC (mean ± SD) 
reacting with anti-Ig, anti-Leu I, anti-Leu 2a and anti-Leu 3a antibodies, were 3.3± 1.5, 
69.4± 10.9. 21.9±8.3 and 48.0± 11.6, respectively. The corresponding ligures for normal 
blood donors (5 females and 10 males, mean age 33 years; range 21-58) were 4.6± 1.9, 
75.2±7.3. 28.5±9.0, and 45.6±9.2. The proliferative responses of the patients BMN 
against B. catarrha/is, anti-.Brmicroglobulin, PHA, eon A. soluble protein A, allogencic 
BMN and PPD were all normal. Thus no major abnormality could be found in the patients' 
BLC. 

General characteristics of the skin biopsies 

Round and short fungal hyphae were observed in stratum corneum in all biopsies from 
lesions (Fig. I ). Only one of the biopsies from normal-looking skin exhibited a few round 
fungal cells in the acroinfundibulum of a slightly dilated hair follicle. 

ln the lesions tbere were a moderate infiltration of inflammatory cells in dermis and 
epidermis as compared to normal-looking skin. 

HlA-DR expression and T-cell patterns 

In biopsies from normal-looking skin HLA-DR antigens were expressed on dendritic cells 
in the epidermis, on a few scattered cells in the dermis and on endothelial cells. Anti-Leu I 
reactive cells were found in low numbers perivascularly and occasionally at the levet of the 
basal lamina. 

The lesions were characterized by moderately increased numbers of anti-Leu I reactive 
cells in both epidermis and dermis, where they were mainly located perivascularly. The 
majority of the perivascular cells reacted with anti-Leu 3a antibodies (Fig. I a) whereas 
anti-Leu 2a expressing cells were few and scattered (Fig. I b). In all thc biopsies the 
numbers ofHLA-DR rcactive cells in the dermis were increased. Close association of anti
Leu. mainly anti-Leu Ja reactive cells with HLA-DR reactive dendritic cells was seen in 
both epidermis and dermis (Fig. I a). 

Table I. Characteristics of antibodies, dilutions 11.sed and specif,city of monoc/onal anti

bodies 

Rabbit antibody 
(dilution) 

Anti-HLA-DR" 
(1/160) 

Anti-HLA-DR0 or 
normal rabbit 
serum (1/160) 

Mouse monoclonal 
antibody (dilution) 

Anti-Leu lb (1/32-1/64) 
Anti-Leu 2a0 (1/32-1/64) 
Anti-Lcu 3ab (1/32-1/64)

Anti-IgG' (1/1 280) 
Anti-lgM" ( 1/1 280) 
OKM Id (1/20) 
Anti-Lcu 6b (1/32-1/64) 

Anti-HLA-DRh (1/64) 

° Klareskog et al. 1978 (25). 
b Becton-Dickinson Corp .. Sunnyvale, CA, USA. 
c Seward Laboratory, London, England. 
d Ort ho Diagnostic Systems Inc., Raritan, NJ. USA. 

32-848436 

Specificity of monoclonal 
antibodies 

All peripheral T-cells 
'Suppressor/cytotoxic' T-cells 
'Helper/induccr' T-cells 

IgG heavy chains 
lgM heavy chains 
Monocytes/macrophages, granulocytes 
Langerhans cells, subpopulation of 
immature thymocytes 

Framework determinant of HLA-DR 
molecules 
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Fig. I. Combined immunohistochemical and PAS staining of frozen sections of a human �kin biopsy from a pityriasis 
versicolor lesion. The fungi are scen in the stratum corneum. Cells reacting with mouse monoclonal antibodies are 
visualized by peroxidase catalysed staining and those reacting with rabbit anti-HLA-DR antibodies by alkalinc 
phosphatase catalysed reaction (arrows marked 'DR'). The solid lines indicate the epidermal basal lamina. (a and b) 

Rabbit anti-HLA-DR antibodies combined with in a) anti-Leu 3a antibodies reacting with most of the perivascular 
cells and with infiltrating cells in the epidermis (arrows marked 'T') and in b) anti-Leu 2a antibodies reacting with a 
few of the cells (arrows marked 'T'). (c) Anti-Leu 6 antibodies reacting with Langerhans cells in the epidermis. (d) 
OKM I reacting cells (three of the latter are indicated by arrows). 
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In biopsies from normal-looking skin anti-Leu 6 reactive dendritic cells were found in 

similar numbers and locations as the HLA-DR reactive cells in epidermis. They were 
spar<;e in thc dermis. wherc they occurrcd close to epidermis or vcssels. OKM I reactivc 
cells were only found in the dermis and in about the same frequency as the anti-Leu 6 
reactive cells. 

In the lesions the number of anti-Leu 6 reactive cells was increased in the dermis in 2 

biopsies. Anti-Leu 6 reactive Langerhans cells were not observcd in close spatial relation 
to fungi (Fig. I c). The number of OKM I reactive cells was slightly incrcased in the dermis 

in 4 biopsies (Fig. Id) and a few OKM I reactive cells were also observed in the epidermis 

in 2 biopsies. 

Jmmunoglobulin-bearing cells 

Only occasionally an immunoglobulin-bearing cell was observed in either the biopsies 
from normal-looking skin or lesions. 

DISCUSSION 

In agreement with earlier studies (3, 4) we found normal proliferative re"ponse'< of BMN 
against various B- and T-cell mitogens and amigens in patients with pityriasis versicolor. 
The proportions of B and T cells and subpopulations of T cells in the blood were normal. 

We also confirmed that the mean antibody liter in sera against P. orbic11lare was in the 

same range as described previously (5). 

Light-microscopic studies have revealed slight (6) 10 moderate (7) changcs in the 

epidermis and dermis in pityriasis versicolor. In an electron-microscopic study there ,vas 

an increased number of Langerhans' cells in the epidermis and a perivascular infiltrate of 

lymphocytcs in thc dermis (13). 
In the present study there were increased numbers of T cells in both epidermis and 

dermis. The majority of the infiltrating T cells expressed Leu 3a antigens ('helper/induccr' 

phenotype) whereas few and scattered cells were anti-Leu 2a reactive ('suppressor/cyto
toxic' phenotype). Similar results have been described previously in delayed type of 
hypersensitivity rcactions (I 0, 15), and in a number of skin disorders ( 16, 17). In contrast 

to this distribution of T-cell subsets. with a dominance of 'helper/inducer' T cells, 

lymphoid skin infiltrates in graft versus host disease consist of a virtually pure population 

of 'suppressor/cytotoxic' T cells (18). In cutaneous infiltrates of leprosy, differences 

between T-cell subsets were found in lepromatous and tuberculoid infiltrates (19). ln the 

lepromatous form, where Mycobacteri11m leprae multiplies extensively in the skin macro

phages, the T cells consist almost exclusively of 'suppressor/cytotoxic' cells whereas in 
the tuberculoid form, with few viable bacteria, the predominant T cell is of the 'helper/in
ducer· subclass. It is likely that these variations in proportions of T-cell subsets retlcct 

differences in the pathogenctic mechanisms and immune responses involved. Immunomor
phological studies on T-cell subsets may thus add valuable information about local immune 
responses. 

A close association between HLA-DR expressing cells and T cells of mainly the 
'helper/inducer' phenotype was observed in the lcsions. The dendritic HLA-DR exprcss

ing cells in the epidermis were probably Langerhans' cells. Since epidermal Langerhans' 

cells have been suggested to induce a cellular immune response to trichophytin in derma

tophytosis (20), the in si111 observation may be compatible with an antigen-presenting 

situation (21, 22, 23). However, this is not necessarily the case since the mere occlusion of 
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lhe skin with Finn chambcrs or trntative contact reactions result in close association 

between Langerhans· cells and mononuclear cellsrr cells (15. 24). 

The present study demonstrates that even if P. orbiculare, in pityriasis versicolor, is 

only found in the stratum corneum, pityriasis versicolor is not only a simple overgrowth of 

the fungi, but induces more profound cellular changes in both epidermi and dermis. 

ACKNOWLEDGEMENTS 

Excellent technical assistance was given by Ann-Kristin Ulfgren. Sonja Gustavsson and Gun Bjare. 
This work was supported by grants from Arbetarskyddsfonden. the Swedi5h Medical Research 
Council, and Einar Jarl's and Margareta Lind's Foundation. 

REFERENCES 

I. Faergemann J, Fredriksson T. Experimental infections in rabbit� and human with Pityrosporwn 
orbiculare and P. ou(l/e. J Jnvest Dermatol 1981: 77: 31�318.

2. Faergemann J. Tjemlund U. Scheynius A. Bemander S. Antigenie similaritics and differences in
genus Pityrosporum. J Jnvest Dermatol 1982; 78: 28-31.

3. Sohnlc PG, Collins-Lech C. Cell-mediated immunity to Pi1yrospomm orhirnlare in tinea versico
lor. J Clin Jnvest 1978: 62: 45-53.

4. Sohnle PG. Collins-Lech C. Analysis of the lymphocyte transformalion rcsponse to Pit)'rosporum 

orbic11/are in patients with tinea versicolor. Clin Exp lmmunol 1982; 49: 559-564.
5. Faergemann J. Antibodies to Piryrosporum orbic11/are in pa1ients with unea versicolor and

controls of various ages. J lnve�t Dermatol 1983; 80: 133-135.
6. Charles CR, Sirc DJ, Johnson BL, Beidler JG Hypopigmentation in tinea versicolor: A histoche

mical and electronmicroscopic study. lnt J Dermatol 1972: 12: 48-58.
7. EI-Gothamy Z, Abdel-Fauah A. Gholy AF. Tinea versicolor hypopigmentation: Histochemical

and therapcutic studies. Ini J Dermatol 1975; 14:510-515.
8. Sjöberg 0, lnganäs M. Detection of Fe receptor-bearing lymphocytes by u�ing lgG-coated latex

particles. Scand J lmmunol 1979; 9: 547-552.
9. Karlsson-Parra A, Forsum U, Klareskog L, Sjöberg 0. A simple immunoenzyme batch staining

method for the enumeration of peripheral human T-lymphocyte subsets. J lmmunol Methods
1983; 64: 85-90.

10. Scheynius A. Klareskog L, Forsum U. In situ identificalion ofT lymphocyte subsets and HLA
DR expressing cells in the human skin tuberculin reacuon. Clin Exp lmmunol 1982: 49: 325-330.

11. Mason DY, Sammons R. Alkaline phosphatase and peroxidase for double immunoenzymatic
labelling of cellular constituents. J Clin Pathol 1978; 31: 454-460.

12. Faergemann J, Fredriksson T. Age incidence of Pityrosporum orbiculare on human skin. Acta
Derm Venereol (Stockh) 1980; 60: 531-533.

13. Breatnach AS, Nazzaro Porro M. Martin 8. Ultrastructure of skin in pityria�i� versicolor. Giom
It Dermatol Minerva Dermatologica 1975; 110: 457-469.

14. Poulter LW, Seymour GJ, Duke 0, Janossy G. Panayi G. lmmunohistological analysis of
delayed-type hypersensitivity in man. Cell lmmunol 1982: 74: 358-369.

15. Scheynius A, Fischer T, Forsum U, Klareskog L. Phenotypic characterization in situ of inflam
matory cells in allergic and irritant contact dermatitis in man. Clin Exp lmmunol 1984; 55: 81-90.

16. Bjerke JR. Subpopulations of mononuclear cells in lesions of psoriasis. lichen planus and discoid
lupus erythematosus studied using monoclonal antibodies. Acta Derm Venereol (Stockh) 1982;
62: 477-483.

17. W illemze R, De Graaff-Reitsma CB, Cnosscn J. Van Vloten WA, Meijer CJLM. Characterization
ofT-cell subpopulations in skin and peripheral blood of patients with cutaneous T-cell lymphomas
and benign inflammatory dermatoses. J lnvest Dermatol 1983; 80: 60-66. 

18. Lampen JA, Janossy G, Suitter� AJ, Bofill M. Palmer S. Gordon-Smith E, Prentice HG. Thoma�
JA. lmmunological analysis of the skin in graft versus host disease. Clin Exp Jmmunol 1982; 
50: 123-131.

19. Van Vorrhis WC, Kaplan G. Samo EN. Horwitz MA, Steinman RM. Levis WR, Nogucira N, 
Hair LS. Gattass CR. Arrick BA. Cohn ZA. The cutaneous infiltrates of leprosy. Cellular
characteristics and the predominant T-cell phenotypes. N Engl J Med 1982; 307: 1593-1597.

20. Braathen LR, Kaaman T. Human epidermal Langerhans cells induce cellular immune response 10
trichophytin in dermatophytosis. Br J Dermatol 1983; 109: 295-300.



Acta Derm Venereol (Stockh) 64 1,,flammatory cells in pityriasis (tinea) versicolor 479

21. Reinherz EL, Kung PC, Goldstein G. Schlossman SF. Separation of functional subsets of human 
T cells by a monoclonal antibody. Proc Natl Acad Sci USA 1979: 76: 4061-4065. 

22. Unanue ER. The regulatory role of macrophages in antigenie stimulation. Part two: symbiotic 
relationship between lymphocytes and macrophages. Adv lmmunol 1981: 31: 1-136. 

23. Silberberg J. Apposition of mononuclear cells to Langerhans' cells in contact allergic reactions. 
Acta Derm Venereol (Stockh) 1973: 53: 1-12. 

24. Lindberg M. Forslind 8. The effects of occlusion of the skin on the Langerhans' cell and the 
epidermal mononuclear cells. Acta Derm Vcnereol (Stockh) 1981: 61: 201-205. 

25. Klareskog L. Trägårdh L. Lindblom JB, Peterson PA. Reactivity of a rabbit anti5erum against 
highly purified HLA-DR antigeM. Scand J lmmunol 1978; 7: 199-208. 




