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la-LIKE ANTIGENS IN LICHEN PLANUS
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Abstract. The occurrence of la-like antigens in the skin of
patients with lichen planus was studied by an indirect
immunofluorescence (I{F) technique with use of im-
munosorbent-purified anti-la antibodies. Normal skin
from the patients and skin from healthy persons showed
dermal histiocytes and epidermal suprabasal dendritic
cells expressing these antigens. In lichen planus lesions
la-like antigens were found on virtually all mononuclear
cells in the dermal infiltrate and showed an intercellular
pattern in the epidermis. The finding of cells expressing
[a-like antigens in the dermal infiltrate. most probably
activated T lymphocytes. renders likely a cell-mediated
type of reaction in the pathogenesis of lichen planus.
Key words: la-like antigens: Immunosorbent-purified an-
tibodies: Immunotluorescence: Lichen pla-
nus: Activated T cells

Lichen planus has a typical clinical and his-
topathological picture. The latter is characterized
by a dermal. band-like round cell infiltrate domi-
nated by lymphocytes. pressing on a degenerated
and destroyed basal cell layer of the epidermis (12).
The etiology is unknown. In a few cases a drug can
cause lesions identical with those seen in idiopathic
lichen planus. This might indicate that the disease
has an immunological basis. That lichen planus like
eruptions can be seen as a manifestation of the
graft-versus-host disease in bone-marrow trans-
planted patients points in the same direction (19).

Recently several reports have indicated that the
dermal lymphocytes in lichen planus are of the T-
cell type (1. 2. 4, 8,21.22). In contrast to all B cells,
only sub-populations of T cells express la-like anti-
gens' (rev. 6). It therefore seemed of value to
examine the skin of lichen planus patients for the
presence of these antigens. This was done with an
indirect immunofluorescence (IIF) technique using
immunosorbent-purified hetero-anti-la-antibodies.
It was found that virtually all dermal cells in lichen
planus express la-like antigens. Furthermore. an
intercellular pattern of these antigens was revealed
in the epidermis above the dermal infiltrate in a way
which previously we have only seen in certain
stages of mycosis fungoides (13).

MATERIAL AND METHODS

Skin biopsies were taken from normal and affected skin
from 11 patients with lichen planus and from lesions in 66
patients with various other skin diseases (Table 1) using a
punch 3-4 mm in diameter. The biopsies were quick-
frozen in isopenthane at —7(° and stored at the same
temperature unless sectioned immediately. Sections 6 um
thick were cut on a cryostat.

Antiserum

The specific antibodies directed against [a (HLA-DR) an-
tigens used in this study were produced by initial purifica-
tion of the IgG fraction of a previousty described rabbit
anti-la-serum (10) on a Sepharose-coupled protein A af-
finity chromatography column (see ref. 10) followed by
purification of the specific anti-la-antibodies on Se-
pharose-coupled highly purified la antigens obtained
from the lymphocytes of a patient suffering from chronic
lymphatic leukemia (11).

Immunofluorescence method

The air-dried 6 um sections were initially washed in phos-
phate-buffered saline (PBS). pH 7.2. and then separately
incubated with 50 pt portions of the diluted specific
antibodies (see above). The antibodies were diluted in
PBS (pH 7.2) containing 4% bovine serum albumin (BSA).
The concentration of IgG protein was varied from 0.5 to
0.004 mg mi~ ‘. The antibodies were allowed to react with
the skin sections for 30 min at room temperature in a
humid atomsphere, then washed extensively in PBS and
allowed to react with specific fluorescein-isothiocyanate
(FTC)-conjugated swine anti-rabbit [gG (Dakopatts. Den-
mark. lot 107) at a working protein concentration of
about 0.1 mg m!™'. After an incubation time of 30 min and
several washes, the sections were mounted in glycerol in
PBS. pH 7.2, and examined in a Leitz Orthoplan fluo-
rescence microscope with incident light and blue narrow
band activation (filter combination K 480. 2 KP 490. TK
S10/K515, secondary filter K 510), illuminated with a
Philips Xenon XBO 75 lamp. The slides were read blind
and decoded after examination.

' The gene product(s), coded for by a locus (or several
loci) closely associated or identical with the HLA-D locus
of the major histocompatibility complex (MHC) in 'man
are called HLA-DR antigens, or, in analogy with the ter-
minology used in other species. la-antigens. Antigens
reacting with the immunosorbent-purified hetero-anti-la
(HLA-DR)-antibodies are for brevity called la-like anti-
gens in this study.
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Figs. 1-4. Immunofluorescence of thin sections of <Kin
biopsies after indirect staining with immunosorbent-
purified anti-la-antibodies.

Fig. 1. Normal skin, with one epidermal dendritic cell and
several dermal cells stained.

Specificity rests

The specificity of the antibody binding was assessed by
replacing the antibodies in the first step of the I1F method
by normal rabbit serum and normal rabbit 1gG and by
incubating the sections in a single step with the FTC-con-
jugated swine anti-rabbit 1gG.

Blocking tests

The specific antibodies (25 ul) were diluted in PBS-BSA
(4%) to an 1gG concentration of about 0.4 mg mi™'.
Packed. washed cells (50 pl) of an la-negative T-cell line
(MOLT cells) and an la-positive B-lymphoma cell line
(Raji cells) respectively were mixed with the antibodies on
a Whorl mixer and incubated for 45 min on ice. The
mixture was centrifugated and the supernatant was used in
successive dilutions in the first step in the IIF technique.
The FTC-conjugated anti-rabbit IgG was used as the sec-
ond step. as described above. Sections from three differ-
ent patients with lichen planus and sections from normal
skin were investigated in this way. and on the same occa-
sion a dilution series of sections from the same patients.
using the specific antibodies was prepared. The slides
were read blind.
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Fig. 2.

Perilesional lichen planus. Note the epidermal in-
terceliular staining in the lesion above the dermal infil-
trate. while the normal epidermis (+ig/ir) shows only a few
stained dendritic cells in a suprabasal position.

Peripheral blood

This was drawn trom healthy donors and lymphocytes
were separated by the Isopaque-Ficoll technique (3).
Membrane-bound la-like antigens were sought by the [IF
method with use of the specific antibodies.

Hemaroxylin-eosin staining

Alternate cryostat sections and also sections previously
examined for fluorescence were stained with hematoxylin
and eosin. The same stain was used on parullel biopsies
fixed in formalin.

RESULTS
Biopsies from 11 patients with a clinically and his-
topathologically cleay lichen planus were investi-
gated with an IIF technique for the occurrence of
la-like antigens. using immunosorbent purified an-
tibodies (10. 11). None of the patients showed the
hypertrophic type of lesion.



Specificity tests

The IIF technique demands accurate controls to
provide guarantees for the specificity of the stain-
ing. even when immunosorbent-purified antibodies
are used. Replacement of the specific antibodies by
normal rabbit serum and normal rabbit IgG in the
first step of this technique. and use of the second
step alone gave no staining of either epidermal or
dermal cells.

Further specificity tests involved blocking tests
with absorption of the specific antibodies on Ia-posi-
tive Raji cells and la-negative MOLT cells, respec-
tively. In normal skin and in skin from lichen planus
lesions. the MOLT supernatant used in the first
step of the IIF technique gave the same picture as
the specific antibodies. but with a dilution effect of
3—4 dilution steps in different cases. The Raji super-
natant used in the same way completely quenched
the epidermal and dermal staining.

The proportion of Isopaque-Ficoll isolated lym-
phocytes that stained with the anti-la antibodies in
peripheral blood from healthy donors varied be-
tween 13 and 16 %. with a mean of 14 9.

Staining for la-like antigens
In the biopsies trom the lichen planus lesions it was
found that virtually all of the cells infiltrating the
upper part of the dermis in a band-like way stained
with the antibodies. giving a rim-like membrane
pattern (Fig. 4). Furthermore, above these round
cells positive for la-like antigens, the epidermis
showed an intercellular staining with the antibodies
(Figs. 2 and 3.

In 9 patients the intercellular staining could be
seen in the whole epidermis except in one to three
layers just below the stratum corneum. In most

Table 1.

Diagnosis No

Atopic dermatitis

Basal cell carcinoma
Contact dermatitis
Dermatitis herpetiformis
Ichthyosis vulgaris

Lichen planus

Lupus erythematosus
Polymorphous light eruption
Psoriasis

Various other skin diseases

Total 77
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Fig. 3. Lichen planus. Epidermal-dermal junction.

sections it showed a brilliant. regular pattern. In a
few of the 40-50 sections studied from each biopsy
an irregular epidermal staining was seen. This
phenomecnon seemed to occur mainly at the edges
of the lesion nearest normal skin {Fig. 2). In 2 pa-
tients the intercellular staining was limited to the
basal third of the epidermis in all
examined.

The same epidemal intercellular pattern was ob-
served in one patient with discoid lupus
erythematosus (LE) who after several years of skin
lesions showed serological signs of a transition to
systemic LLE. The histology in this case showed a
dense band-like lymphocyte-dominated dermal in-
filtrate in a lichenoid way. Four patients with dis-
coid LE. in whom the dermal infiltrate was more
sparse and not associated with the epidermis,
showed an epidermal la pattern as in normal skin.

In various other dermatoses (Table I) examined
in this study there was no epidermal intercellular
staining with the antibodies. In normal skin from
lichen planus patients the epidermal pattern was the
common one with dendritic cells in a suprabasal
position (9) and histiocytic cells in the corium stain-
ing with the antibodies (Fig. 1). The epidermal and
dermal staining was brilliant at an 1gG-protein con-

sections
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centration of 0.5 to 0.125 mg ml !, then gradually
faded and was no longer detectable at a concentra-
tion of 0.004 mg ml™'.

DISCUSSION
The intercellular occurrence of la-like antigens in
the epidermis of lichen planus might seem a confus-
ing finding. The only cell types in normal epider-
mis expressing these antigens are the dendritic
Langerhans (9. 16, 20) and indeterminate (17) cells.
One possible explanation could be a shedding of
la-like antigens from dermal cells in vitro or in vivo.
Shedding of la-like antigens from peripheral B lym-
phocytes seems to be rather sparse (L. Klareskog.
personal communication). but this fact does not of
course rule out the possibility that la-positive cells
in the tissues behave differently.

Other possible explanations are a proliferation of
LLangerhans cells which normally express la-like
antigens. or shedding in siru from these cells. The
destroyed basal cell layer might also allow immigra-
tion of an abnormal number of cells other than
lymphocytes expressing these antigens, as a part of
the pathological or repair process.

A switch-on in the pathological skin of latent
genes for the expression of la-like antigens in the
highly differentiated keratinocytes might seem a
less probable explanation.

The epidermal pattern described in lichen planus
was also seen in one out of § patients with LLE
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Fig. 4. Lichen planus. Der-
mal infiltrate.

lesions and has previously been observed in certain
cases of mycosis fungoides (13). [t was not seen in
65 patients with various other dermatological dis-
eases (Table 1.

According to ultrastructural studies. the primary
event in the lichen planus lesions is the liquefaction
degeneration of the basal epidermal layer. while the
intflammatory infiltrate comes later (18). We found
that the epidermal intercellular staining was always
accompanicd by the band-like dermal infiltrate. [t
would therefore be interesting to study the situation
of the epidermal la-like antigens in very early le-
sions with a damaged basal cell layer but with no
infiltrate.

The dermal infiltrate in lichen planus is domi-
nated by lymphocytes (12). Using different
techniques. several research groups have shown the
T-cell nature of these cells (1. 2. 4. 8. 21. 22). The
majority of T cells. in contrast to B cells. do not
express la-like antigens. There have been reports.
however. that suppressor T cells do so (rev. 6).
Recently. it has also been demonstrated that
peripheral human T cells in a mixed leukocyte cul-
ture (MLC) synthesize and express la-like anti-
gens (5). Besides B cells and the above-mentioned
types of T cells. antigen-presenting macrophages
(15). epidermal Langerhans cells (9. 16, 20) and at
least some of the so-called epidermal indeterminate
cells (17) express the la-like antigens. The former
assumption that la-like antigens were confined only
to cells belonging to the immune system is not in



keeping with recent data indicating that cells in
several types of epithelia (24}, endothelial cells (7)
and melanoma cells grown in vitrro (23, 25) also
express these antigens.

The presence of la-like antigens on the lympho-
cytes of the lichen planus dermal infiltrate as indi-
cated by this study might mean that these antigens
arc transferred from macrophages and passively at-
tached or that the lymphocytes are T suppressor
cells. Ultrastructural studies have shown that con-
tact sites frequently occur between lymphocytes
and macrophages in the dermal infiltrate of lichen
planus (14). suggesting an antigen-presenting situa-
tion. A more probable explanation for the findings
would thus be that there is a production of la-like
antigens by activated T cells in the dermal infiltrate.
triggered by toreign antigens. in analogy with the
MLC assays mentioncd above. The expression of
[a-like antigens on dermal T lymphocytes in lichen
planus would thus be looked upon as a differentia-
tional or functional marker in a specific phase of the
T-cell cycle and gives further support to a cell
mediated type of reaction in the pathogenesis of
lichen planus.
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