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lntlammatory cells in 15 specimens of normal human epidermis were selectively stained by 
a monoclonal antibody immunoperoxidase technique. The quantitative assessment using 
an interactive image analysis system revealed OKT 11 positive cells (T lymphocytes) and 
Leu 2a positive cells (suppressor/cytotoxic cells). As there was no significant difference in 
the distribution of these markers, helper/inducer cells obviously are not present in consid
erable amounts. OKM 5 positive cells outnumbered OKM I positive cells, indicating the 
presence of a OKM 5+, OKM I- macrophage subset. The epidermal dendritic cells clearly 
showed a striking heterogeneity regarding the expression of H LA-DR (62 % of OKT 6-
positive cells) and Leu 3a (47%), suggesting the existence of immunologically distinct 
subsets of human epidermal dendritic cells. Key words: T-/ymphocytes; Langerhans· cell 

subsets, lmmunoperoxidase method; Quantification. (Received May 29, 1985.) 
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The epidermis is considered to play a crucial role in immunological defense of the 

organism (I) and is known to harbour immunologically competent cells. Monoclonal 

antibody techniques are available to stain well defined surface markers of lymphocytes 

and 'accessory' cells. Thus different cell populations can be distinguished in situ by 

immunohistochemical methods. 

There are several reports concerning the quantity of Langerhans' cells in normal human 

epidermis (2, 3). However, the distribution of other inflammatory cells has not been 

considered up to now. 

We investigated the relative proportions of Langerhans' cells-regarding different Lan

gerhans' cell markers-lymphocyte subsets, and macrophages in normal human epidermis 

by immunohistochemical and morphometric methods. 

MATERIAL AND METHODS 

Specimens 

Fifteen specimens of clinically normal appearing skin were obtained during surgery for neoplastic skin 
lesions. The biopsies were taken under local anesthesia from various siles (trunk, 6 cases: face and 
neck, 6; extremities, 4). The specimens were snap frozen in liquid nitrogen and stored ad -70°C. 

lmmunoperoxidase procedure 

Five µm cryostat sections were air dried, fixed in acetone for 10 min and mounted with the primary 
mouse antibody. The monoclonal antibody panel is listed in Table 1. After careful rinsing rabbit-anti
mouse peroxidase conjugate and swine-anti-rabbit peroxidase conjugate were applied as second and 
third step reagents. The staining reaction was achieved by aminoethylcarbazole and hydrogene 
peroxide. The sections were counterstained with hematoxylin and coverslipped using glycerine jelly. 
For fur1her details see Huber et al. (4). 
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Table I. lnjlammatory cell types as defined by monoc/ona/ arztibodies in normal human 

epidermis 

15 cases; 5 measurements per case 

Monoclonal 
antibody 

OKT 11° 

Leu 2ab 

Leu 3ab 

Leu 12b 

OKT6
° 

OKia 1° 

OKM 1• 

OKM 5" 

Specificity 

Pan T-cells 
Suppressor/cytotoxic T-cells 
Helper/inducer T-cells, some Langerhans 
cells, macrophages 

B-lymphocytes
Langerhans cells. thymocytes
HLA-DR-antigen; some Langerhans cells,
macrophages. 8-lymphocytes, activated
T-lymphocytes

Macrophages. some T-suppressor/ 
cytotoxic cells, granulocytes 

Macrophages 

" Ortho Pharmaceutical Corporation. 
b Becton Dickinson. 

Morphometric eua/uarion 

Mean (cells/mm2 Standard 
epidermal section) error 

46 ±Il 
25 ±4 

178 ±10 

377 ±20 
235 ±12 

17 ±3 

84 ±14 

Immunohistochemically labelled cells in the epidermis were counted at a magnification of250 using an 
interactive image analysis system (!BAS I. Zciss). From cach case and each antibody, fivc consccu
tive microscopic fields-were evaluated and the results of each measuremenet espressed in cell number 
per mm2 epidermal section. Only positive cells showing the nucleus within the section plain were 
counted; single dendrites were omitted. The results obtained with various antibodies were compared 
to each other by a 2-sided Student's t-test and U-test, for OKT 11 and Leu 2a the r-test for paired 
samples was additionally applied. A p-value of less than 0.05 was considered to indicate statistical 
significance. 

RESULTS AND DISCUSSION 

ALi antibodies stained various amounts of cells within the epidermis, only Leu 12-positive 

cells were never observed. The most common cell type was the OKT 6-positive cell 
followed by HLA-DR and Leu 3a. OKM 5-, OKT 11-, Leu 2a and OKM I-positive cells 

were less frequently found (Table I). 

OKT 6-positive cells were significantly more numerous than HLA-DR-positive cells 

(p�0.0001), which comprised 62 % of the OKT 6-positive dendritic cells. As OKT 6 is 

present on Langerhans cells and indeterminate cells (5, 6), which are commonly consid

ered to express HLA-DR antigen (7), these results indicate that there also exists a subset 

of OKT 6+, HLA-DR-dendritic epidermal cells. This is in agreement with Claudy & 

Rouchouse 1984 (3), Harrist et al. (8) and McKie & Turbitt 1983 (9), whereas Czemie

lewsky et al. (10) suggested almost all Langerhans' cells to be HLA-DR positive. 

Leu 3a monoclonal antibody only labelled 47% compared with OKT 6 positive cells. 

The difference of the cell densities is highly statistically significant (p�0.0001) (Fig. I). 

Leu 3a has originally been designed against helper/inducer T-cells (11), but has subse

quently also been found on macrophages and Langerhans' cell Iines (12). As T-lympho

cytes and macrophages were only found in small numbers, the major portion of the Leu 3a 

positive cells within the epidermis most likely belonged to the Langerhans' cell/indeter

minate cell series. Furthermore, almost all Leu Ja positive cells revealed a dendritic 

outline and were preferentially located in the suprabasal layer. However, it is obvious 
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Fig. 1. OKT 6 positive cells/mm1 

epiderrnal section (top) compared 
with Leu 3a positive cells/mm2 epi
dermal section (bottom). Note the 
difference between both distribu
tions, indicating that Leu 3a positive 
cells are less common than OKT 6 
positive cells. 15 cases, 5 measure
ments per case. Students t-test: 
po;;0.000 I. 

from our data, that in normal epidermis only a subset of Langerhans' cells/indeterminate 

cells expresses this antigen in considerable amounts. 
The distribution of Leu 3a is not identical to HLA-DR, as there is a significant difference 

between these markers (p=<0.001). However, as they represent 62 % and 47% of OKT 6 

positive cells, there must be at least 9% of epidermal dendritic cells, which are stained by 
both antibodies. These findings retlect the immunohistochemical heterogeneity of Langer

hans/indeterminate cells in normal human skin in situ. 
There is evidence for the presence of at least three subsets: OKT 6+, HLA-DR-, Leu 

3a-; OKT 6+, HLA-DR+, Leu 3a-; and OKT 6+, HLA-DR+, Leu 3a+. Whether these 

phenotypes represent transitional developmental stages or mediate different immunologi

cal functions like dendritic epidermal cells in the mouse system (13, 14), remains to be 

determined. 

Regarding different body regions, OKT 6 positive cells and HLA-DR positive cells were 

significantly less frequently found on the extremities (OKT 6: 255±30; HLA-DR: 161 ± 18) 
than in biopsies from face and neck (OKT 6: 464±33; HLA-DR: 261 ± 19) or trunk (OKT 6: 
387±23; HLA-DR: 269± 18). Leu 3a positive cells were more numerous on face and neck 
(214± 19) than on other regions (trunk: 150± 13; extremities: 143±20). 

Though OKT 11 positive cells (pan T-cells) were slightly more numerous than Leu 2a 

positive cells (suppressor/cytotoxic cells), the difference was not statistically significant 

(U-test, students t-test and t-test for paired samples: p>0.05). These findings indicate, that 

Leu 2a positive cells represent the major portion of intraepidermal lymphocytes in normal 
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human skin. The presence of intraepidermal T-helper cells cannot be deduced from our 

data. The immunohistological detection of lymphocytes in normal human epidermis is in 

agreement with the ultrastructural demonstration of lymphocytes crossing the basement 

membrane in normal skin (15). 

OKM I only stained cells at a proportion of I :  22 compared to OKT 6 positive cells. and 

were even less numerous than Leu 2a positive cells (p=<0.05). The OKM I positive cells 

may represent either epidermal macrophages or the OKM I+, Leu 2a + positive lympho

cyte subset previously described (16). A granulocytic nature of the OKM I-positive cells 

could be ruled out on nuclear morphology. 

OKM 5 positive cells were significantly more numerous than OKM I positive cells 

(p�0.01) indicating the presence of OKM 1-, OKM 5+ macrophages. This subset had 

previously been described in the peripheral blood and had been found to trigger the 

autologous mixed lymphocyte reaction (17). Both OKM I positive and OKM 5 positive 

cells were almost exclusively found in the basal layer. 

For T-lymphocytes and macrophages, no significant regional variations were evident. 

Our study demonstrates, that inflammatory cell subsets can be selectively quantified in 

normal human epidermis by an immunohistological and morphometric approach, which 

might be useful for comparison with pathological conditions. 

We conclude, that normal human epidermis consistently harbours T-suppressor/cyto

toxic cells and macrophages. T-helper/inducer cells and B-cells do not occur in consider

able amounts. For Langerhans' cells/indeterminate cells, a striking heterogeneity regard

ing immunohistochemical staining properties is evident. 
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