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Epidermal Langerhans' cells (LC) were investigated in fresh cryostat sections of ten 
biopsies from patients with mycologically proven tinea cruris. using OKT6 monoclonal 
antibodies and avidin-biotin-immunoperoxidase. Compar-ed to the contrnls, more epider­
mal LC and an increased number of LC in the upper half of the epidermis were found in the 
sections from tinea patients. In a double staining method for both OKT6-positivity and 
hyphae. a tendency towards a gathering of LC and fungal elements was found. The results 
of this study are in agreement with the theory that epidermal LC are responsible for the 
antigen uptake in dermatophytosis. Key words: Antigen preselllation; Dermatophytosis: 
lmmunoperoxidase. (Received October 3, 19&4.) 

L. Emtestam, Department of Dermatology, Södersjukhuset, S-100 64 Stockholm, Sweden.

The Langerhans· cells (LC) are supposed to have an antigen presentation function in the 

human epidermis (I, 2). In electron microscopic studies, apposition of LC and lympho­

cytes has been described in allergic contact dermatitis (3) but also in non-allergic condi­

tions, such as toxic patch tests and mere occluded skin (4, 5). Human epidermal LC may 
induce a T lymphocyte response to trichophytin (6). OKT6 monoclonal antibodies react 
specifically to LC in the human epidermis (7, 8). The purpose of the present investigation 

was to study epidermal OKT6 positive dendritic cells, and their relation to the hyphae, in 
patients with tinea cruris. 

MATERIAL AND METHODS 

The material consisted of untreated, male patients at the Department of Dermatology, Södersjukhu­
set, Stockholm, Sweden. Skin biopsies (4 mm punch) were taken from the margin of erythematous, 
scaly lesions of the inguinal region, in which mycological cultures from skin �krapings werc positive 
with respect 10 dermatophytes. Their median age was 29 (19-50). Ten biopsics from eight patients 
were studied. Male medical students and venereologic out patients, with negative mycological 
cultures from the groins and without history of relevant skin disease, served as controls. The median 
age of the controls was 31 (IS--60), and they were biopsied from macroscopically normal, inguinal 
skin. The skin biopsies were immediately frozen and stored at -70"C. 

Staining procedure 

Sections of the skin biopsics, 8 µm thick, were c:ut on a cryostat and stored overnight at -70°C. After 
thawing. the sections were fixed in ice-cold acetone and stained with OKT6 monoclonal antibodies 
(Ortho Diagnostic System lnc. Raritan NJ, USA) in a dilution of 1/100 for one hour and a Vcctastain� 
ABC kit - mouse lgG PK 4002 (Vector Laboratories lnc, Burlingame, Calif., USA) (9). A double 
staining method for the visualization of both OKT6-positivity and hyphae in the same sections was 
performed as follows: After staining for OKT6-positivity as described above, a modified pcriodic acid 
SchifT (PAS) stain (10) immcdiately followed, where the initial xylene-alcohol steps were excluded. 
With this procedure the hyphae were stained dark red without interfering with the yellowish brown 
OKT6-positivity. 

Each section was evaluated by, at least, two investigators in a light microscope using the same higb 
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Fig. i. Tinea cruris: sections 
stained with OKT6 mono­
clonal antibodies and im­
muooperoxidase. Three 
Langerhaos' cells (L) are 
seen in the upper half of the 
epidermis. 

power fields (microscopic magoification X400). The number of OKT6 positive dendritic cells were 
counted per 4 mm length of the epidermis. Folds and perifollicular parts of the epidermis were 
avoided. Each OKT6 positive dendritic cell in which a nucleus could be seen was counted. Both the 
total number, and the number in the upper half, of the OKT6 positive dendritic cells of the epidermis 
were counted. 

The Student's r-test was used in the statistic calculations. 

RESULTS 

The mycological cultures revealed Epidermophytonfloccosum in six cases and Trichophy­

ton rubrum in two. 

The results of the staining of the epidermal OKT6 positive dendritic cells in sections 

from patients with tinea cruris are shown in Table I. Compared to the controls, the total 

number of the epidermal OKT6 positive dendritic cells was increased in biopsies from the 
patients with tinea cruris. The number of these cells located in the upper half of the 

epidermis was also increased (Fig. 1). In the controls, the majority of the epidermal OKT6 

positive dendritic cells bad a suprabasal position. Fungal elements were found in two out 

of eigh_t biopsies simultaneously with OKT6-positivity. In come sections where hyphae 

were abundant in the stratum corneum, many OKT6 positive dendritic cells were seen in 

the upper part of the epidermis (Fig. 2). 

Table I. Tinea cruris: Auerage numbers OKT6 positive dendritic cells per 4 mm epidermis 

Biopsies 

Patients (n= 10) 
Controls (n= 15) 

*p<0.01

Total number 

94.7* 

52. t

Thereof located 
in the upper half 

57.8* (61 %) 

9.3 (18%) 
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Fig. 2. Tinea crusis: sesc­
tions double stained for 
OKT6-positivity and hy­
phae. Langerhans' cell (L) 
and hyphae (H). 

In a recent review article the immunology of human dermatophyte infections was surveyed 
and the action of the cell-mediated immune response as a part of the host defence against 
dermatophytosis was discussed (11). An intact function of the cell mediated immune 
system is needed for effective eradication of infection, hut mecanisms involved, such as, 
antigen uptake, presentation and delivery to the T lymphocytes in tinea infections are 
poorly understood. It is known that antigenie substances are present, not only in the 
hyphae invading the stratum comeum, hut also around the fungal filaments, suggesting 
that diffusable products are liberated in situ (12). It has been suggested that the further 
handling of the antigenie material in the epidermis is taken care of by the LC (I, 2). With 
this working hypothesis human epidermal LC were investigated using an in vitro assay (6).

It was shown that HLA-DR positive cells, i.e. both LC and macrophages, were able to 
induce a T lymphocyte response to trichophytin antigen. Consequently, the LC constitute 
one way to process and present the dermatophytic antigen in dermatophytosis in vitro. In 
the present study, biopsies from patients with tinea cruris were surveyed using OKT6 
monoclonal antibodies and immunoperoxidase. In this study an increased number of LC in 
the epidermis from patients with tinea cruris was found. This increase was particually 
prominent in the upper half of the epidermis. These changes could be secondary to 
unspecific, inflammatory factors or an increased epidermal thickness of tinea infected 
skin. Similar distribution of the LC may also be found in irritant contact patch reactions 
(unpublished data). However, the findings of an increased number of LC in the upper half 
of the epidermis, LC and dendritic staining near hyphae are in agreement with the 



Acta Derm Venereol (Stockh) 65 Short reports 243 

hypothesis that the LC are responsible for the initial uptake and processing of the antigen 

(13) before delivery to the T lymphocytes in dermatophytosis.
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A patient is presented with cutaneous sarcoidosis of the scalp. Ga-67 was intensively taken 
up by the skin lesions. Systemic involvement of parotid glands and mediastinum was also 
demonstrated by Ga-67 scintigraphy. Prednisolone therapy reversed promptly the patho­
logic Ga-67 uptake. Ga-67 scintigraphy should be performed in all patients suffering from 
cutaneous sarcoidosis as being the most sensitive method to demonstrate systemic involve­
ment. Key words: Sarcoidosis; Scintigraphy; Prednisone therapy. (Received October 3, 
1984.) 
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Gallium 67 (Ga-67) scintigraphy is a valuable tool in the diagnosis and follow-up of patients 

suffering from pulmonary sarcoidosis (l, 2, 3). The degree of Ga-67 uptake in the lungs 

retlects disease activity closely as assessed clinicaUy (4), by biopsy (5) or by biochemical 

markers like lysozyme, angiotensin-converting enzyme (6). 




