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Epidermal Langerhans’ cells have previously been shown to
bear IgE molecules, particularly in atopic dermatitis skin. Us-
ing two highly specific antibodies against the antibodybinding
chain of the high affinity IgE-receptor, 29C6 and 6F7, we here
provide evidence that Langerhans’ cells express this receptor in
both normal skin (foreskin) and in lesional skin of patients with
atopic and stasis eczema. A specific antibody against the low
affinity IgE-receptor, Tiil, showed only a low expression of this
receptor. This finding has important potential functional impli-
cations for the role of Langerhans’ cells in transepidermal,
IgE-mediated allergy. Key words: FceRI; FceRII; Mast cells;
a-subunit of FceRI.
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It is now generally accepted that airborne allergens can aggra-
vate atopic eczema, most likely by penetrating directly
through the epidermal skin barrier from without. The mecha-
nisms involved in such reactions are so far unknown. A major
breakthrough in our understanding of them occurred with the
demonstration of membrane-bound IgE on epidermal Langer-
hans’ cells (LC) (1), although the nature of this binding and its
significance remained unclear. Receptors for IgE on cell mem-
branes are either of the high affinity type (FceRI), which is
present on mast cells and basophils and which mediates release
of potent proinflammatory and immunomodulatory molecules
from these cells (2). A structurally distinct low affinity type
receptor (FceRII) is present on macrophages, eosinophils,
platelets and lymphocytes (3-5). The functional significance of
this receptor has not yet been well elucidated.

Table 1. Immunoreactivity of epidermal dendritic cells

Antibody/ Tissue source
specificity

Normal skin Atopic eczema  Stasis eczema
T6/LH 12.78 + 2.54 10.60 £+ 2.27 14.10 + 1.67
29C6/FeeR1 9.50 + 3.31 12.33 + 2,92 9.50 = 1.90
6F7"FeeRI 6.00 £ 2.79 6.63 = 1.92 8.90 = 1.85
Til/FeeRI1I 0.10 £ 0.32 0.67 £ 1.12 1.50 = 1.58

"Expressed as means = 1 SD of counts of nucleated, positively stain-
ing cells

"Binding competitively with IgE to the a-chain of the high affinity
receptor

Due to the close ontogenetic relationship between macro-
phages and LC, it would seem reasonable that the latter would
bind IgE via the FceRII. In the present investigation, using
specific antibodies against the antibody-binding a-subunit on
the exterior of the cell membrane of mast cells and an antibody
against the FceRIl, we were surprised to note that LC of
normal and eczematous skin express primarily the high and
only very little of the low affinity IgE receptor.

MATERIALS AND METHODS

Tissue was obtained from two adults who were circumcised (normal
skin) and from diagnostic biopsies of lesional skin from two patients
each with atopic and stasis eczema. Frozen tissue was processed and
stained by the APAAP method, as previously described (6), using one
antibody each against the CD1 epitope (T6 from Dako, Denmark).
specific for LC, and against the FceRII (Tul, evaluated for specificity
by the myeloid workshop and kindly provided by Prof. Dr. A. Ziegler,
FU. Berlin). Two antibodies against the antigen-binding o-chain of the
FceRI (a gift of Dr. J. Hakimi, Nutley, NJ), were employed in the
same sections, the one binding competitively with IgE, i.e. only to the
unoccupied receptor (6F7), the other binding to all FeeRI (29C6) (7).

Parts of the original tissue were also paraffin-embedded and stained
with toluidine blue (8).

Quantitative evaluation was done by counting all nucleated, posi-
tively stained epidermal dendritic cells in 4-5 adjacent microscopic
fields at 400 x magnification by three different observers. Results are
expressed as means = 1 SD of positive cells/microscopic field in all
sections of each disease category and in the normal foreskin.

Serial sections were done to evaluate staining of the cells in the same
location with different antibodies. The intensity of staining and the
distribution of the positively staining cells were noted by all persons
evaluating the sections as well.

RESULTS

Table 1 shows the number of positively stained epidermal
dendritic cells in the different tissues. There were no marked
differences between the sections from the two patients in each
of the three categories studied. As can be seen, T6 and 29C6
marked almost the same number of epidermal dendritic cells.
The distribution and the configuration of these cells were
identical. Fewer cells stained with the 6F7 antibody, except in
stasis dermatitis, and only very few cells reacted with Til
against the FceRII. Sequential sections showed that in all
instances, the markers for both FeeR stained T6-positive cells
only.

The intensity of staining decreased in the order shown in the
table. with T6 being markedly expressed on many dendrites of
LC, 29C6 slightly less, 6F7 markedly less and Tiil only very
sparsely and on a few dendrites. In the eczematous skin, there
was also marked staining of many dendritic cells with T6 and
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29C6 in the dermis, less so with 6F7 and rarely with Tul,
suggesting active trafficking of these cells. Toluidine blue
staining showed that mast cells were only present in the der-
mis.

DISCUSSION

The data presented here show that LC in normal and diseased
skin react with antibodies against the a-chain of the FeeRI.
The structure of this receptor is well elucidated (2). It consists
of four chains: the outer a-chain, and the internal - and two
y-chains. The a-chain is the primary binding structure for the
Fc portion of the IgE molecule and is, together with the
[-subunit. unique for the FceRI on mast cells and basophils.
The y-chain is also found with the FceRII on macropheges and
lymphocytes (9). Since the two different monoclonal antibod-
ies 29C6 and 6F7 used in these studies are highly specific for
the a-chain of the FceRI on mast cells and basophils (7)., it is
highly likely that LC in normal and diseased skin express this
high affinity IgE-binding receptor. Since toluidine blue-posi-
tive cells were not present in the epidermis, mast cells or
basophils, which are the classically FceRI-bearing cells, cannot
explain our findings.

A comparison of the two antibodies directed against the
FeeRI is also of interest (Table I). The 29C6 antibody binds to
the receptor irrespective of whether it has IgE bound to it or
not. The 6F7 antibody binds competitively and can thus only
attach to sites where no IgE is bound. The data in table 1
suggest therefore that a greater number of FceR1 is not occu-
pied by IgE on LC, irrespective of whether normal or diseased
skin is examined. This would fit with the relatively scarce
demonstration of IgE in the LC reported originally (1).

The demonstration of FeeRla-chain expression on LC is all
the more surprising since recent investigations have shown
that FeeRII is present and can be upregulated on normal
human LC by 114 and/or IFNy (10). It was thus conceivable
that during the process of inflammation in atopic skin, lym-
phocyte- and keratinocyte-derived cytokines might increase
the FceRII expresssion on LC, allowing these cells to bind IgE
which could interact with the specific antigens immediately
after their penetration into the skin. The present data, using
the Tiil monoclonal antibody against the FceRII, suggest that
the expression of the FceRII is low, compared to the FeeRI
(Table I), and that it is not significantly upregulated in dis-
eased skin.
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The physiological and pathological implications of our find-
ings are open to speculation. The IgE on the epidermal LC
could provide a highly efficient means of binding potentially
harmful allergens immediately after their penetration into the
upper layers of the epidermis. Whether this binding also re-
sults in the secretion of proinflaimmatory and immunomod-
ulatory mediators from LC, or even aids in antigen presenta-
tion during the process of sensitization. needs to be further
elucidated.
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