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Oral lichen planus: immunohistology of

mucosal lesions

Abstract

Background: Current evidence suggests that immunological
mechanisms are involved in oral lichen planus (OLP) pathogen-
esis. The events implicate activated epithelia that comprise
antigen-presenting Langerhans cells, immunocompetent kerati-
nocytes and subepithelial inflammatory infiltrate. Also, the pre-
sence of a high density of leucocyte cells may occur for the
expression of a variety of adhesion molecules. The aim of this
study was to analyse the immunoexpression of some adhesion
molecules as well as lymphocytic markers in order to determine
the disease pathogenesis in a Venezuelan population.
Methods: The 18 OLP and 10 normal oral mucosa biopsies were
immunostained for CD4, CD8, CD1a, LFA-1, VCAM-1 and ICAM-1.
Results: The results showed an increased number of CD4+,
CD8+, CD1a+ cells in OLP. Serial sections showed CD4+ and
CD8+ cells also expressed LFA-1. The expression of ICAM-1 and
VCAM-1 were significantly higher in OLP.

Conclusions: The immunological reaction begins with Langer-
hans cells activation, which presents an antigen to CD4+ lym-
phocytes. Those cells through ICAM-1 and LFA-1 promote
epithelial destruction. Afterwards, cytokine production, ICAM-1
and VCAM-1 expression can activate CD8+ lymphocytes leading
to the chronic form of the disease.
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Oral lichen planus (OLP) is a chronic disease, which can present
as white patches or erosions of the oral membrane (1). Although
the cause of LP remains unknown, current evidence suggests that
immunological mechanisms are involved in its pathogenesis
@, 3).

The histopathological diagnosis is based on the presence of an
infiltrate of mononuclear cells in the superficial lamina propria,
which disrupts the epithelium (4-7) with degeneration of basal
epithelial cells and the basement membrane (8). The immuno-
logical events may begin with an external or internal antigen that
alters the basal epithelial cells, rendering them susceptible to a
cell-mediated immune response involving activation of antigen-
presenting Langerhans cells, immunocompetent Keratinocytes,
CD4+ T-helper-inducer cells, CD8+ T-suppressor-cytotoxic
cells, and the production of cytokines, including chemokines



(such as interleukin-2, interferon gamma and tumour necrosis
factor beta) within the epithelium and within the infiltrate by
activated leucocytes (2, 4, 6, 8-14).

Previous works have shown that there is altered expression of
adhesion molecules in OLP (13, 15). The adhesion molecules are
proteins that control the interaction between leucocytes and the
endothelium, extracellular matrix or both. The integrin leucocyte
function-associated antigen 1 (LFA-1) plays an important role in
leucocyte adhesion to endothelium (16, 17), which expresses its
ligand intercellular adhesion molecule-1 ICAM-1) (18). ICAM-1
is a member of the immunoglobulin supergene family. Endothe-
lial cells, monocytes and lymphocytes in normal condition weakly
express ICAM-1. However cytokines may induce ICAM-1 expres-
sion in other cells which increase the interaction between cells
and endothelium at inflammatory sites (16, 19). Another member
of the immunoglobulin supergene family that is expressed by the
endothelial cells is vascular adhesion molecule-1 (VCAM-1).
VCAM-1, which helps leucocyte adhesion to wall vessels (18),
is released by activated endothelial cells (20). VCAM-1 and the
Selectins mediate the initial leucocyte adhesion and transmigra-
tion across the blood vessels that may be reinforced by ICAM-1
19).

In the present study, the cellular infiltrate was characterised in
lesions of patients with OLP and normal oral mucosa (NOM).
Furthermore, the distribution of some adhesion molecules was
identified in the same tissues in order to confirm the role of these
elements in the pathogenesis of OLP.

Materials and methods

Patients

Biopsies of patients with OLP (z=18) were obtained. The
patients were diagnosed using established clinical, epidemiologi-
cal and histopathological criteria (21). The patients were not
under treatment at the time of the study. Twelve biopsies were
taken from buccal mucosa, three from tongue, two from hard
palate and one from gingival lesions. Biopsies of NOM from
healthy individuals (z=10) were obtained from preprosthetic
surgery and were used as controls. All oral biopsies were
embedded in OCT compound (Miles Scientific, USA), snap-frozen
in liquid nitrogen and stored at —70°C prior to analysis. Cryostat
numbered serial sections were cut at 5 um and air-dried overnight
before immunostaining. At least 15 sections were prepared for
each sample.
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Monoclonal antibodies

All monoclonal antibodies used were diluted in a modified phos-
phate buffered saline (PBS). For cellular characterisation, anti-
bodies that recognised the following mononuclear cell markers
were used: CD4 (MT310 at 1:1000) (22), CD8 (DK25 at 1:1000)
(23), CD1a (NA1/34 at 1:100) (24), LFA-1 (CD11a, MHM24 at
1:100) (25, 26), ICAM-1 (CD54, 6.5B5 at 1:100) (27), and VCAM-
1 (CD106, 1.4C3 at 1:100) (28). All the antibodies used were from
DAKO.

Immunoperoxidase staining

The immunostaining procedure was carried out as previously
described (29-31). Briefly, the samples were hydrated in PBS and
sequentially incubated for 60 min with primary mouse monoclonal
antibody, biotinylated horse antimouse IgG (Vector, USA) for
30 min, and Avidin-Biotin-Peroxidase conjugate (ABC Elite Com-
plex, Vector) for 15 min. Three washes with PBS were performed
between each incubation. The reactions were developed for 7 min
with 3-amino-9-ethylcarbazole (AEC). The sections were then
washed and counterstained with Mayer’s haematoxylin. Negative
controls included omission of the primary antibody and some
were incubated with control ‘irrelevant’ primary antibody of
identical Ig isotype.

Quantification and statistical analysis

Cells were quantified under a light microscope with a calibrated
monitor to determine the number of cells/mm? and the informa-
tion was expressed as mean + standard error of the mean. At least
30 random microscopic fields were evaluated for each marker.
Epithelial and endothelial cell staining for ICAM-1 and VCAM-1
was graded semiquantitatively using a scale previously used by
Walton et al. (13), for example no staining, focal and light staining,
moderate staining, intense staining. Comparison between groups
was made with the non-parametric Mann-Whitney U-test and the
parametric Student’s ttest for unpaired samples. Any P-values
<0.05 were considered significant.

Results

The group of OLP patients was composed of 1 male and 17
females with a mean age of 59.44 + 11.25years. Leucocyte cell
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Fig. 1. Immunoreactivity for CD4+ T cells x200.

densities were higher in OLP than in NOM. OLP patients showed
a high number of CD4+ (1457 & 195 cell/mm?) and CD8+ T-
lymphocytes (1552 + 203 cell/mm?) in the infiltrate towards the
basal membrane (Figs. 1-3). The CD4/CD8 ratio in OLP lesions
was 0.9, indicating a higher proportion of T-suppressor-cytotoxic
cells. NOM showed 52+ 9cell/mm? CD4+ T cells and
75411 cell/mm? CD8+ T cells. The comparison of leucocyte
cells between OLP and NOM was statistically significant
(P<0.01).

The results showed augmented numbers of epithelial dendritic
CD1a+ cells (163 & 27 cell/mm?) in the basal keratinocyte layer
in OLP. CDla+ Langerhans cells were significantly less
(P<0.01) in NOM (55 + 10 cell/mm?).

Fig. 2. Immunoreactivity for CD8+ T cells x400.
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Fig. 3. Number of CD4+, CD8+ and LFA-1+ cells/mm in OLP. Solid
circles represent patients. Open circeles represents means and error bars
are SD.

In all OLP lesions, the T-lymphocyte infiltrate and endothelial
cells expressed the adhesion molecule ICAM-1 in the lamina
propria. In 10 patients, keratinocytes expressed ICAM-1, mainly
in the basal layer. NOM biopsies showed only scattered ICAM-1
positive blood vessels in the lamina propria and in only 2 of 10
NOM did keratinocytes express ICAM-1 in the superficial rather
than basal epithelial layers. The expression of ICAM-1 on all cell
types was significantly higher in OLP lesions than that of NOM
(P<0.05).

Cells near the epithelium expressed the adhesion molecule
LFA-1. Many LFA-1+ cells were observed near ICAM-1+ Kkerati-
nocytes. The number of LFA-1+ cells was significantly higher in
OLP (1917 +£ 231 cell/mm? (Fig.3) than NOM
(68 £ 18 cell/mm? P<0.01). Serial section staining suggested
LFA-1+ cells were CD4+ and CD8+ 0.

Adhesion molecule VCAM-1 was more highly expressed in
OLP than in NOM (P < 0.05). The VCAM-1 distribution was differ-
ent to ICAM-1, in OLP 9 patients’ (50%) VCAM-1 was expressed by
T cells in the lamina propria, and by the endothelial cells in 16
patients (88%). In 50% of NOM, the expression of VCAM-1 was
restricted to a few blood vessels of the deep connective tissue.

lesions

Discussion

This study of a Venezuelan population confirms findings of
previous immunopathological studies (13, 15, 32, 33). The pro-
minent cellular infiltrate was characterised to determine the
presence of several cellular immunophenotypes. OLP showed
an increase in CD4+ T cells, and CD8+ T cells in accord with
several other authors (4-7, 34-37). This infiltrate was mainly
represented by CD8+ suppressor-cytotoxic cells. Previous



studies have showed that CD8+ T cells constitute a high propor-
tion of the cellular infiltrate in OLP (4, 6, 7, 35). However, some
studies have shown a high proportion of CD4+ T cells (36, 37).
These differences may occur because of disease progression.
Early lesions may show higher proportions of CD4+ cells, which
promote the influx of CD8+ cells seen in older lesions.

Leucocytes were observed in NOM in proportions similar to a
previous investigation (38). The CD4/CD8 ratio observed by van
Loon et al. (38) indicated a high proportion of CD8+ T cells in
normal conditions. These results are very similar to our observa-
tions.

Augmented numbers of Langerhans cells in OLP was observed
previously (32, 34, 36, 39-41). This finding is consistent with the
prevailing view that a high density of dendritic cells CDla+
(Langerhans cells) in the epithelium of OLP has an important
role in the antigen presentation and T-cell activation (42). By
contrast, Sloberg et al. (39), Farthing et al. (40) and McCartan
et al. (43) observed similar expression of CD1a+ in Langerhans
cells in OLP and NOM. However, Class II antigen expression by
Langerhans cells was found higher in OLP demonstrating an in-
crease of Langerhans cells immunologically active (39, 40, 43, 44).

In this study, a high expression of LFA-1, VCAM-1 and ICAM-1
was observed confirming previous studies (15, 25, 34). There is a
close relation between the increase of T cells and the expression
of these adhesion molecules (38). Activated CD4+ and CD8+ T
cells expressed LFA-1 in OLP. A clear correlation between LFA-
1+ cells and keratinocytes in OLP has been shown in some
studies (15, 25, 45). ICAM-1 plays an important role in T-cell
activation and in the destruction of the basal keratinocyte layer in
OLP lesions (46). The expression of ICAM-1 on keratinocytes
could have an essential place in the antigen processing process
promoting T-cell activation and keratinocytes destruction. This
premise has been stated by several studies (15, 25, 43). However,
Verdickt et al. (26) and Li et al. (46) suggest that ICAM-1 on
keratinocytes are not required for LFA-1+ T lymphocytes and its
secondary presence is due to cytokines release during the ker-
atinocyte attack. T-cell migration toward epithelium in OLP could
involve other adhesion molecules (33, 47) but it is inconclusive
which are responsible for the initiation of the disease. VCAM-1
was expressed mainly on endothelial cells and seems to be
indispensable in the lymphocyte—endothelium interaction. In
OLP, vascular adhesion molecules are involved in the movement
of T cells from blood vessels to epithelium (15, 47). VCAM-1 could
be responsible for retention of cytotoxic cells near the epithelium
and that typifies the disease (15).

ICAM-1 expression was weakly observed in NOM. VCAM-1
expression was only observed in a few deeper submucosal vessels
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contrary to Regezi et al. (15). ICAM-1 and VCAM-1 could have a
role in the presence of lymphocytes in NOM. The up-regulation of
ICAM-1 and VCAM-1 might be found under inflammatory con-
ditions which augment migration of T cells.

In summary, it is suggested that in OLP there is an immune
response to an exogenous or endogenous antigen found in basal
keratinocytes which activates Langerhans cells. These cells
present the antigen to CD4+ T lymphocytes that go to the
oral mucosa lamina propria through activation of adhesion
molecules. LFA-1 is expressed in T lymphocytes, ICAM-1 is
expressed in endothelial cells and keratinocytes and VCAM-1
is expressed in blood vessels. Keratinocytes respond to injury
by producing cytokines which promote, with CD4+ T lympho-
cytes and adhesion molecules, CD8+ T-lymphocyte stimulation.
CD8+ cytotoxic cells are distributed near epithelium in order to
destroy it.
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