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Langerhans Cell Antigen Presentation and Interleukin-1
Production in Atopic Dermatitis
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We studied Langerhans cell (LC) antigen-presenting
capacity and epidermal cell and monocyte interleukin-1
(IL-1) production in 23 atopic dermatitis (AD) patients
and 24 healthy controls. Six of the atopics had pre-
viously had severe disseminated cutaneous Herpes
simplex virus (HSV) type 1 infection but the HSV-
induced T cell proliferation was intact in these pa-
tients. Five of the AD patients were allergic to birch
pollen and had experienced exacerbations of their ecze-
ma during the pollen season. The birch pollen induced
specific T cell proliferation in two of these 5 AD pa-
tients and one of these two also showed a positive patch
test reaction to birch pollen. Epidermal cells and
monocytes of AD patients produced significantly less
IL-1 than those of healthy controls. Further studies are
needed to examine whether the impaired IL-1 produc-
tion in AD is due to a primary defect or results from
mediators such as prostaglandins and histamine. Key
words: Interleukins; Birch pollen; Herpes simplex vi-
rus; Atopic eczema.
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Hereditary and environmental factors and immuno-
logical abnormalities play a role in the etiopathogene-
sis of atopic dermatitis (AD). Recently both type I
and type I'V hypersensitivity reactions have been con-
nected with AD, and epidermal Langerhans cells (LC)
may participate in the development of clinical symp-
toms of AD (1-5), LC present antigens to T cells (6)
and both LC and keratinocytes are capable of releas-
ing immunomodulatory cytokines such as interleukin
(IL-1), which contributes to the activation of a variety
of cells (7). We therefore examined whether LC func-
tions and the ability of epidermal cells and monocytes
to produce [L-1 are abnormal in patients with AD.

MATERIALS AND METHODS
Subjects

The study populations consisted of 23 AD patients and 24
healthy subjects. Within the last year, six of the patients had

had at least one severe disseminated cutaneous Herpes sim-
plex virus type I (HSV-1) infection. Five AD patients were
included in the study because they had experienced exacerba-
tions during the birch pollen season. All these subjects had
positive prick tests and RAST to birch pollen and the prolif-
eration tests were performed in the pollen-free season.

Isolation of cells

Mononuclear cells were obtained by Ficoll-Isopaque centrifu-
gation of venous blood. These cells were used for isolation of
T lymphocytes and monocytes. Monocytes were purified on
the basis of their adherence to plastic surfaces and T lympho-
cytes by rosette formation with aminoethylisothiouronium
bromide-treated sheep ervthrocvtes as described before (8).
The average purity of monocytes was 94% as assessed by
nonspecific esterase staining. T cell populations contained
<0.2% monocytes, <5% OKT7-positive cells (B lympho-
cytes) and =90% OKT3-positive cells (T lymphocytes).
Suction blisters were raised on the uninvolved abdominal
skin of patients and healthy subjects. Epidermal sheets were
treated with 0.25% trypsin and 0.01% DNase 1 to obtain
crude epidermal cells. Langerhans cells were isolated by at-
taching them to IgG-coated erythrocyte monolayers in tissue
culture dishes (9). Crude epidermal cells contained on the
average 2.4% LC and the purity of LC-enriched cells was
about 80% as assessed on the basis of OKT6-positive cells.

Langerhans cell — T lymphocyte cultures

T lymphocytes supplemented with 5% LC were stimulated in
cultures with HSV-1 (Behringwerke AG, Marburg, FRG) and
birch pollen (Aquagen-SQ, Allergologisk Laboratorium A/S,
Copenhagen. Denmark) antigens. The cells were suspended
in 20% autologous plasma-RPMI 1640 at a density of
0.25%10° cells/ml and 0.1-ml volumes of this suspension
were pipetted per well of V-bottomed microplates. Thereafter
RPMI 1640 (controls) or various concentrations of HSV-1
and birch pollen antigens in RPMI 1640 were added to the
plates. The cultures were terminated after 6 days of incuba-
tion. Sixteen hours before harvesting 0.125% uCi of iodo-
deoxyuridine was added per well. The uptake of the isotope
was measured with a gamma counter. The results were ex-
pressed as stimulation indices (SI). SI = uptake of isotope in
stimulated culture/uptake of isotope in nonstimulated con-
trol culture,

Epidermal cell and monocyte cultures

For the production of IL-1 crude epidermal cells or purified
monocytes (10° cells/ml) were incubated in RPMI 1640 sup-
plemented with 5% autologous plasma or AB serum for two
days. To enhance the elaboration of 1L-1, lipopolysaccharide
(LPS, final concentration 5 pg/ml), 48-phorbol 12-myristate
13-acetate (PMA, final concentration 20 ng/ml} or formalin
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Table 1. Generation of interleukin 1 by epidermal cells and monocytes from atopic patients and health controls

Atopic patients

Healthy controls

IL-1 IL-1 Significance
Cells n (U/ml) n (U/ml) (Mann-Whitney U-test)
Epidermal cells 15 6.7 (1-14)2 9 13.3 (5-26) p<0.01
Monocyltes {9 19.8 (10-49) 21 38.4 (20-88) p<0.01

9 Mean (range).

trcated Staphylococcus epidermidis bacteria (bactcrium-to-
cell ratio 2: 1) were added to the cultures. 1L-1 activity in the
culturc supernatants was determined as described by Luger et
al. (10) using the thymocyte comitogenicity assay. Various
concentrations of a standard IL-1 preparation (Genzyme,
Norwalk. CT, USA) were also included and the results ex-
presscd as U/ml.

Patch tests

These were performed on the upper arm by using 0.1 ml of
birch pollen allergen (10° S@ units/ml. Aquagen. Allergolo-
gisk Laboratorium A/S) in Finnchambers®. as described by
Reitamo et al. (2). A diluent was uscd as a negative control.
The tests were removed at day 2 and also read on day 3.

RESULTS

Both cpidermal cells and monocytes from atopic pa-
tients produced clearly less IL-1 than those from
healthy subjects (p<0.01, Table I). In addition.
monocytes elaborated about three times higher 1L-1
activities than epidermal cells both in atopics and
healthy controls (Table 1).

Table II shows the results on antigen presentation
by epidermal LC from atopic and healthy subjects.

The capacity of LC to present HSV-1 to T lympho-
cytes was intact in atopic patients with previous HSV
infections. All these persons were seropositive to
HSV-1 whereas there were a few seroncgative indi-
viduals among other atopic patients and healthy sub-
jects. The cells from the seroncgative persons were
not stimulatd with HSV in cultures.

Birch pollen appeared to bc a weak lymphocyte
stimulant in cultures. It induced T cell proliferation
(ST 22.5) in 2/5 patients with allergy to this antigen.
The patch test to birch pollen was positive in 1/5 AD
paticnts and showed an eczematous reaction with a
maximum at day 3. This patch test-positive patient
exhibited the highest in vitro response to birch pollen.

DISCUSSION

In the present study both monocytes and epidermal
cells from AD patients produced lower IL-1 activitics
than the cells from healthy controls. These results are
consistent with those of Mizoguchi et al. (11) who
measured venous blood monocyte-derived IL-1 in
atopics and normal controls. On the other hand. en-

Table I1. Presentation of Herpes simplex virus type I and birch pollen antigens to T lymphocytes by epidermal

Langerhans cells

Antigen?
HSV Birch pollen
Study group n SI” n S1
Atopic patients
With HSV infections 6 90.1 (48.2-180.9) n.d.
With birch polten allergy 3) 32.6 (0.8-141.6) 5 2.1 (0.5-3.6)
Healthy controls 7 36.2 (2.3-130.4) 2 1.1(0.9-1.3)

* Results with optimal antigen concentration (10~?-10-7 dilutions of a stock preparation of HSV-1, 10-100 pg/ml of birch

pollen allergen).
% Mean stimulation index (range).

5-898440
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hanced releasability of inflammatory mediators such
as histamine, prostaglandin E, and leukotrienes B,
and C, has been shown to occur in AD (12, 13). In
vitro experiments indicate that both prostaglandin E,
and histamine are able to suppress the elaboration of
IL-1 (14-16), whereas leukotrienes B, and D, enhance
IL-1 production (17). One explanation for the ob-
served impairment in epidermal cell and monocyte
production of IL-1 in AD might be the increased
amounts of inflammatory mediators with IL-1 sup-
pressive activity, but further studies are needed to
confirm this.

We did not find any defect in the ability of epider-
mal LC to present HSV to T lymphocytes when our
AD patients were investigated 1-12 months after the
last episode of a severe HSV infection. However,
some alterations seem to occur during the acute infec-
tion. El Araby et al. (18) and Vesley et al. (19) have
measured HSV-induced proliferation of peripheral
blood mononuclear cells in subjects with severe recru-
descent HSV infections. These investigators reported
diminished proliferative responses during the acute
HSV attack and several months afterwards in patients
with widely disseminated eczema herpeticum.

Several pieces of evidence suggest that environ-
mental antigens may play a role in the pathogenesis of
AD. Food, pollen, animal dander and house dust mite
antigens have been shown to induce positive patch
tests reactions and are suspected to exacerbate AD (2,
4, 5). We examined five such patients and found that
the birch pollen antigen induced proliferation in 2/3
cultures and the patch test was positive in 1/5 cases.
Our results suggest that the epidermal LC of at least
strongly birch pollen allergic AD patients are capable
of presenting this allergen to T cells, and such a
mechanism could explain the AD exacerbations dur-
ing the pollen season.

ACKNOWLEDGEMENTS

This study was financially supported by grants from the Uni-
versity of Tampere and the Paulo Foundation.

REFERENCES

1. Bruynzeel-Koomen C, van Wichen DF, Toonstra J, Ber-
rens L, Bruynzeel PLB, The presence of IgE molecules on
epidermal Langerhans cells in patients with atopic der-
matitis. Arch Dermatol Res 1986; 278: 199-205.

2. Reitamo S, Visa K, Kihoénen K, Kiyhko K, Stubb S, Salo
OP. Eczematous reactions in atopic patients caused by

epicutancous testing with inhalant allergens, Br ] Derma-
tol 1986; 114: 303-309.

. Barker JNWN, Alegre VA, MacDonald DM. Surface-

bound immunoglobulin E on antigen-presenting cells in
cutaneous tissue of atopic dermatitis. J Invest Dermatol
1988: 90: 117-121.

. Adinoff AD, Tellez P, Clark RAF. Atopic dermatitis and

aeroallergen contact sensitivity. J Allergy Clin Immunol
1988; B1: 736-742.

. Norris PG, Schofield O, Camp RDR. A study of the role

of house dust mite in atopic dermatitis. Br J Dermatol
1988; 118: 435-440.

. Wolff K, Stingl. G. The Langerhans cell. J Invest Derma-

tol 1983: R0 (Suppl): 17-21.

. Lisby G, Avnstorp C, Lange Wantzin G. Interleukin-1. A

new mediator in dermatology. Int J Dermatol 1987; 26:
8-13.

. Résidnen L, Lehto M, Jokinen I, Leinikki P. Polyclonal

antibody formation of human lymphocytes to bacterial
components, Immunology 1986; 58: 577-581.

. Risdnen L, Lehto M. Reunala T, Leinikki P. Enrichment

of human epidermal Langerhans cells by attachment to
erythrocyvte monolavers. J Invest Dermatol 1986; 86:
9-12.

. Luger TA, Stadler BM, Katz SI, Oppenheim JJ. Epider-

mal cell (keratinocyte)-derived thymocyte-activating fac-
tor (ETAF). J Immunol 1981; 127: 1493-1498.

. Mizoguchi M, Furusawa S, Okitsu S, Yoshino K. Macro-- -

phage-derived interleukin | activity in atopic dermatitis.
J Invest Dermatol 1985; 84: 303.

. Von der Helm D, Ring J. Dorsch W. Comparison of
histamine release and prostaglandin E2 production of .

human basophils in atopic and normal individuals. Arch
Dermatol Res 1987; 279: 536~542.

. Ruzicka T. Ring J. Enhanced releasability of prostaglan-

din E, and leukotrienes By and C,; from leukocytes of
patients with atopic eczema. Acta Derm Venereol
(Stockh) 1987; 67: 469-475.

. Manosroi J, Manosroi A, Vithavasai V. Effect of hista-

mine and antihistamines on interleukin-1 production by
human monocytes. Microbiol Immunol 1987; 31:
1217-1230.

. Dohlsten M, Kalland T. Sjogren H-O. Carlsson R. Hista-

mine inhibits interleukin | production by lipopolysac-
charide-stimulated human peripheral blood monocytes.
Scand J Immunol 1988; 27: 527-532.

. Greaves MW, Camp RDR. Prostaglandins, leukotrienes,

phospholipase, platelet activating factor, and cytokines:
an integrated approach to inflammation of human skin.
Arch Dermatol Res 1988; 280 (Suppl): 33-41.

. Rola-Pleszczynski M, Lemaire 1. Leukotrienes augment

interleukin | production by human monocytes. J Im-
munol 1985; 135: 3958-3961.

. El Araby II, Chernesky MA, Rawls WE, Dent PB. De-

pressed herpes simplex virus-induced lymphocyte blasto-
genesis in individuals with severe recurrent herpes infec-
tions. Clin Immunol Immunopathol 1978; 9: 253-263.

. Vestey JP, Howie SEM, Norval M, Maingay JP, Neill

WA. Immune responses to herpes simplex virus in pa-
tients with facial herpes simplex virus and those with
eczema herpeticum. Br J Dermatol 1988; 118: 775-782.





