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Dermatitis herpetiformis (DH) and bullous pemphigoid (BP) are autoimmune
diseases characterized by destruction of the basement membrane zone (BMZ)
and anchoring fibres by autoantibodies and infiltration. Adhesion molecules
can take part in these phenomena.

Skin biopsies were taken from 13 patients with DH, 21 with BP, and from 10
healthy subjects. The localization and expression of E and L selectins and B1,
B3, B4 integrins wete studied by immunohistochemistry.

Expression of selectins was detected mainly in the skin leukocytes in all samples.
Expression of B1, B3 integrins was detected mainly in basal keratinocytes.
Expression of B 4 integrin was irregular and detected mainly in the blister.

Our results suggest that integrins and selectins may play an important role in
the destruction of BMZ in DH and BP. The elucidation of the role of adhesion
molecules in the pathogenesis of bullous diseases may be helpful in the
development of new targeted therapies.

Introduction

Dermatitis herpetiformis (DH) is one of
the subepidermal autoimmune bullous diseases
characterized by skin and intestinal lesions. Skin
lesions include polymorphic eruptions (papules,
vesicles) accompanied by pruritus.
Intestinal lesions are characterized by atrophy
of intestinal villi resulting from immunological
processes. In most cases intestinal disturbances are
subclinical, but in a few patients they manifest
with diarrhoea, malabsorption and loss of body
weight. Diagnosis of dermatitis herpetiformis is
established from the results of the direct
immunofluorescence test (DIF) revealing granular
deposits of IgA in the papillae and the presence
of circulating IgA antibodies directed against
endomysium and/or tissue and epidermal
transglutaminase (tTG, eTG). Skin lesions in

severe
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dermatitis herpetiformis are histologically
characterized by neutrophilic infiltrate leading to
destruction of basement membrane zone (BMZ)
proteins. Impairment of type IV collagen, laminin
and entactin results in degradation of anchoring
fibres and blister formation [1].

Recent literature data have shown that the main
autoantigen in dermatitis herpetiformis is trans-
glutaminase. This enzyme has probably two
isoforms: tissue transglutaminase and epidermal
transglutaminase |2, 3]. Binding of circulating
complex of anti-tissue transglutaminase IgA
antibodies with the antigen causes formation
of deposits in skin papillae and activation
of complement followed by influx of neutrophils,
release of proinflammatory cytokines [4, 5] and
overproduction of metalloproteinases [6].

Bullous pemphigoid (BP) is a blistering disease,
characterized by inflammatory infiltrate in
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the dermis, presence of IgG and C3 deposits along
the basement membrane zone and circulating IgG
autoantibodies. Autoantibodies binding to
autoantigens localized in the basement membrane
of the epidermis activate a series of immunological
and enzymatic phenomena leading to destruction
of basement membrane components and
anchoring fibres and blister formation [7].

The main autoantigen in bullous pemphigoid is
BPAG2 [8]. It is a key protein constituting
the anchoring fibres responsible for adhesion
of epidermis to the basement membrane. Structural
studies have revealed that an extracellular fragment
of (BPAG?2) collagen XVII with COOH" terminal
collagenous domain connects the basement
membrane with epidermal hemidesmosomes. The
NCI106A fragment of BPAG2, located within its
extracellular fragment, is thought to be the most
immunogenic part of the antigen [9].

Inflammatory infiltrates in the dermis, formed
by neutrophils and eosinophils, and bound in vivo
deposits along the basement membrane (BP) or
neutrophils in the top of papillae (DH) are
observed. Ultrastructural studies have also
confirmed the presence of intensive inflammatory
infiltrate at the dermo-epidermal junction, as well
as  destruction of hemidesmosomes and
components of the extracellular matrix [7].
Formation of the infiltrates is preceded by early
accumulation of leukocytes, depending on activity
of adhesion molecules, especially selectins and
integrins. The binding of autoantibodies leads to
activation of keratinocytes, releasing interleukin 6
and interleukin 8, as well as activation of C5
component of the complement [9, 10]. Activated
neutrophils migrate through blood vessels walls
utilizing E and L selectins and secrete specific
proteases digesting basement membrane proteins,
especially collagen XVII and VII. Matrix
metalloproteinases, released by inflammatory cells
and keratinocytes, are finally responsible for
blister formation [9, 10]. These enzymes are
produced by eosinophils and neutrophils attracted
to the basement membrane by selectins and
integrins [8, 11].

Migration of cells from blood vessels into foci
of inflammation consists of several phases. In each
stage of this process different families of integrins
are involved, B1 and B3 for example, responsible
for rolling, adhesion, activation, binding and
diapedesis of leukocytes. Subfamily B1 integrins
are involved mainly in the interactions between
cells and connective tissue macromolecules (e.g.
fibronectin, laminin, collagen); B2 integrins are
associated with cell-to-cell interactions, while
B3 integrins play a role in connections with
ligands, such as fibrinogen, vitronectin, throm-

bospondin and von Willebrand factor [12, 13].
The P4 integrin additionally is involved in
connecting the filaments of the cell to the basement
membrane and forming hemidesmosomes.
Destruction of these hemidesmosomes is an
essential process in the development of skin lesions
in bullous pemphigoid [7].

Scarce literature data have revealed the role
of certain adhesive molecules in the pathogenesis
of dermatitis herpetiformis and  bullous
pemphigoid. The goal of the study was to
investigate expression of selected integrins and
selectins, and because of different inflammatory
infiltrations in these diseases, to compare their
expression in dermatitis herpetiformis and bullous

pemphigoid.

Material and methods

Patients

The study included 13 untreated patients with
dermatitis herpetiformis (5 women, 8 men, mean
age 44.8 years; range: 18-58) in an active stage
of the disease. Seven out of 13 patients had skin
lesions characterized by vesicles and itching
papules; the others had erythematous papules.

In all cases the histological pictures showed
perivascular neutrophilic infiltrates, the presence
of Pierrard’s abscesses, and in all cases small
subepidermal blisters. In 7/13 samples large uni-
locular blisters displaying multiple neutrophilic
papillary microabscesses were found. The histo-
pathological findings according to Ackerman in
all cases were fully developed [14]. Direct
immunofluorescence tests revealed the presence
of granular deposits of IgA in skin papillae and
indirect immunofluorescence tests were positive
for IgAEmA (Oesophagus monkey IgAEmA,
Medizinische Labordiagnostica) in all the patients
(titre range 1 : 10 — 1 : 320, median 1 : 40). Anti-
tissue transglutaminase antibodies measured
using an immunoassay (Celikey, Pharmacia
& Upjohn) were present in 4/13 cases (median
4.3 IU/ml). Diagnosis of dermatitis herpetiformis
was established based on clinical presentation and
results of histological and immunological
examination [15].

Twenty-one untreated patients (15 women,
6 men, mean age 68.5 years, range: 58-84) with
bullous pemphigoid entered the study. The
patients were at an active stage of the disease, i.e.
they presented with skin lesions (urticarial
papules, vesicles, blisters).

Pemphigoid was diagnosed based on the clinical
picture, and histological and immunological findings
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[16]. Eleven out of 21 patients presented with skin
blisters, vesicles and itching papules, whereas
others had only small vesicles and urticarial
papules. The histopathological findings according
to Ackerman in all cases were fully developed. In
all the patients direct immunofluorescence test
revealed IgG/C3 linear deposits along BMZ. In
the salt-split test deposits were observed in
the epidermal part of the blister. Using
the indirect immunofluorescence test circulating
IgG antibodies were found in 17/21 patients.
The anti-Ncl6A autoantibodies were present in
the serum of 19 out of 21 patients. Typical
histological features of bullous pemphigoid
including neutrophilic infiltrates, eosinophils,
lymphocytes, and in 11 cases subepidermal
blisters, supported the clinical diagnosis.

The control group consisted of 10 healthy
individuals (5 women and 5 men, age between
19 and 49 years, mean age 42 years).

All study subjects signed informed consent
before entering the study and the study protocol
was approved by the Local Ethical Committee
of the Medical University of Lodz.

Tissue specimens. The biopsies were taken
from the buttock or trunk skin before
administration of any (topical or systemic)
treatment. The skin lesions had been developing
for a period ranging from 2 weeks to 3 months.
Additional biopsy specimens were taken from
buttock skin from healthy volunteers, age and sex
matched with the patient group.

Fig. 1. Skin lesions. Bullous pemphigoid.
Immunohistochemistry. Strong expression of E selectin
(arrow — expression in endothelial cells). Original
magnification 100 X
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Immunohistochemistry

Formalin-fixed, paraffin-embedded sections
(34 pm) were used for routine H+E staining and
for immunohistochemistry in the DAKO
EnVision detection system using the immu-
noperoxidase method. The following primary
monoclonal antibodies were used: anti-E selectins
(16G4 clone), anti-L. selectins (9HG clone), antif3 1
(CD29, 2F10 clone), antif}3 (CD61, 2f2 clone) and
antif}4 integrin (CD104, 4G2 clone) all obtained
from Novocastra, United Kingdom.

For immunohistochemistry the paraffin-
embedded section was placed on adhesive plates
and dried at 56°C for 24 hours, and later
deparaffinized in a series of xylenes and alcohols
with decreasing concentrations (96%, 80%, 70%,
60%). Activity of endogenous peroxidase was
inhibited with 3% hydrogen peroxide solution in
methanol for 5 min.

In order to retrieve the antigenicity of tissues
and allow them to react with antibodies, specific
procedures were used for each of the tested anti-
bodies, according to the manufacturer’s
instructions. After incubation with diluted
antibodies for 60 min at room temperature, they
were washed with TRIS buffer twice. The DAKO
EnVision double-step visualization system was
then applied in order to visualize the anti-
gen-antibody reaction. In cases of positive
immunohistochemical reaction cellular nuclei
were stained with Meyer haematoxylin for 2 min.
After dehydration and processing through a series
of acetones and xylenes the sections were fixed in
Canadian balm.

Expression of selectins and integrins was assessed
by two independent pathologists using an Olym-
pus BX 40 microscope (Japan). Magnification used
was 100 X and 400 X respectively.

The semi-quantitative visual scale was
employed to assess the intensity of E-selectin
(CDG2E), L-selectin (CDG62L), integrin f1 (CD29),
integrin B3 (CD61) and integrin B4 (CD104)
expression. The scale range consists of 4 grades
defined as follows: 0: no detection, 0.5: very weak
intensity — immunohistochemical reaction was
limited to very few epithelial cells, 1: weak
intensity in more cells, 2: moderate intensity
(immunohistochemical reaction was observed in
part of epithelial cells and/or was present in some
areas of the stroma) and 3: strong intensity
— immunohistochemical reaction was observed in
numerous epithelial cells and/or was present in
large areas of the stroma.

All data are shown as mean £SD. Student’s
t test was applied where appropriate after
evaluation of distribution. The Mann-Whitney
U test was used where appropriate. The diffe-
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rence was considered statistically significant when

p < 0.05.

Results

E-selectin (CD62E)

Expression of E-selectin was mostly detected in
endothelial cells and neutrophils (Fig. 1).
E-selectin expression was weaker in specimens
taken from bullous pemphigoid patients as
compared to in dermatitis herpetiformis subjects.
Mean intensity of expression of E-selectin in
pemphigoid patients was 1.05 £0.72 as compared
to 1.73 £0.79 in subjects with dermatitis
herpetiformis. The difference was statistically
significant (p < 0.03) (Fig. 2). In skin biopsies
taken from healthy subjects only single basal
keratinocytes showed very weak expression of
E-selectin.
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Fig. 2. Adhesion molecule expression in patients with
bullous pemphigoid (open bars) and DH (closed bars).
Semi-quantitative scale was applied to assess the expression
(see Materials and methods section for details). Data (bars)
are presented as mean SD; *p < 0.05

L-selectin (CD62L)

L-selectin expression was detected on lympho-
cytes, macrophages and neutrophils (Fig. 3).
L-selectin expression was weaker in specimens
taken from patients with bullous pemphigoid as
compared to biopsies done in dermatitis

herpetiformis patients. Mean intensity of L-selectin

Fig. 4. Skin lesions. Bullous pemphigoid.
Immunohistochemistry. Moderate expression of 1 integrin
in basal keratinocytes (arrow) and weak in the whole
epidermis and blister fluid. Original magnification 100 X

Fig. 3. Skin lesions. Dermatitis herpetiformis. Immuno-
histochemistry. Moderate expression of L selectin (arrow
— expression in inflammation). Original magnification 400 X

Fig. 5. Healthy skin. Immunohistochemistry. Signal for 31
integrin in single keratinocytes (arrow). Original
magnification 100 X
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expression was 0.88 +0.44 in pemphigoid as
compared to 1.64 £1.0 in dermatitis herpetiformis
(p < 0.000). In tissue specimens from healthy
controls only single basal keratinocytes showed
very weak expression of L-selectin.

Integrin f1 (CD29)

Integrin B1 expression was detected in basal
keratinocytes in all the dermatitis herpetiformis
and bullous pemphigoid specimens (Fig. 4). In
skin samples obtained from healthy volunteers
expression was detected only in very few basal
keratinocytes (Fig. 5). In skin samples from both
bullous pemphigoid and dermatitis herpetiformis
patients, Integrin B1 positive staining was present
and its insensitivity was assessed as: 0.95 +0.63
and 1.36 £0.64 (p > 0.05), respectively. Mo-
reover, there was no difference in integrin
B1 expression in bullous pemphigoid as compared
to dermatitis herpetiformis patients.

Integrin B3 (CD61)

Integrin B3 expression was not present in skin
biopsy specimens obtained from healthy
individuals. Basal keratinocytes stained positive for
integrin B3 in samples obtained from both bullous
pemphigoid and dermatitis herpetiformis patients
(Fig. 6). The mean Iintensity of integrin
B3 expression was lower in bullous pemphigoid
patients (0.41 £0.34) than in subjects with
dermatitis herpetiformis (0.86 £0.64; p < 0.05).

Integrin B4 (CD104)

Integrin B4 expression was detected in hemi-
desmosomes in skin biopsy specimens obtained

Fig. 6. Skin lesions. Dermatitis herpetiformis.
Immunohistochemistry. Moderate expression of B3 integrin
in basal keratinocytes (arrow). Original magnification 100 X
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from control subjects as well as from both bullous
pemphigoid and dermatitis herpetiformis patients.
Mean intensity of integrin 4 expression was
statistically lower in patients with pemphigoid
(0.88 £0.65) as compared to patients with
dermatitis herpetiformis (1.54 £0.9; p < 0.03).
Integrin B4 expression was weak and regular in
samples from healthy individuals, whereas its
expression in  samples from  dermatitis
herpetiformis and bullous pemphigoid patients
was much stronger and irregular, mostly localized
in the dermal part of the blister (Fig. 7).

Discussion

Blister formation in bullous diseases is initiated
by accumulation of leucocytes, attracted by
INF-o, TNF-y and IL-2 secreted mainly by
CD4+ T cells infiltrating the dermo-epidermal
junction [17]. There are scarce data on
the localization and intensity of expression
of various adhesion molecules in skin lesions
obtained from patients with dermatitis
herpetiformis and bullous pemphigoid [18, 19].

E selectin is present on stimulated epithelial
cells and its production is induced by
lipopolysaccharide (LPS), thrombin, and cyto-
kines such as IL-1 and TNF-a [12, 13]. E selectin
expression seems to be a marker of endothelium
activation and can be detected only in

inflammatory processes in tissue specimens [12].
In some authors’ opinion, basic fibroblast growth
factor (bFGF) influences recruitment of leuko-
cytes to extravascular milieu by enhan-cing E and
P selectin expression [20].

In this study strong expression of E selectin in
vascular walls and its moderate expression in

‘--" . .l.'-'-l - L
Fig. 7. Skin lesions. Bullous pemphigoid.
Immunohistochemistry. Moderate expression of B4 integrin
in the dermal part of blister (arrow) and in blister fluid.

Original magnification 100 X
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leukocytes was found in dermatitis herpetiformis as
well as in bullous pemphigoid skin biopsies. Its
expression was significantly higher in DH, and this
might be related to the intensity of neutrophilic
infiltration in dermal papillac. In dermatitis
herpetiformis patients microabscesses are often
a hallmark of the disease. These results confirmed
the role of E selectin in recruitment of immuno-
competent cells to the sites of inflammation in
bullous diseases.

Auria e/ al. found an increased sE selectin level
in blood patients with autoimmune bullous
diseases in contrast to healthy subjects [21]. There
was a strong correlation between sE selectin levels
and number of skin lesions in untreated patients.
After initiation therapy the number of skin
lesions and sE selectin levels decreased. This
observation may suggest that sE selectin blood
level can be a good marker of the effectiveness
of the therapy. Interestingly, similar correlations
were not present for any other adhesion
molecules or their soluble forms [21]. Hall e/ 4/
confirmed an increased serum level of E selectin as
well as increased level of E selectin mRNA in skin
biopsies as evidence of endothelial cell activation
in development of skin lesions in DH [22].
A correlation was found between E selectin
expression on pericytes and disease activity in
lesional skin and after methotrexate therapy
the E selectin expression was significantly
diminished [18].

L selectins are generally expressed on almost all
leucocytes but disappear from their surface after
stimulation. Leukocytes recruitment from
the circulation into a site of inflammation is
a multistep process regulated by L selectins.
Leucocytes first tether and roll on wvascular
endothelial cells, before they are activated to
adhere firmly and subsequently emigrate into
the extravascular space. L selectin soluble forms
may take part in adhesion regulation and forming
a buffer system [12, 13].

According to these data, L selectin expression
should not be present on activated leucocytes in
dermatitis herpetiformis and bullous pemphigoid
samples. Interestingly, we revealed L selectin
expression in microabscesses in DH specimens
and in cosinophilic and neutrophilic infiltration
in BP biopsies. L selectins were expressed on
lymphocytes, macrophages and neutrophils. The
level of expression was significantly higher in tiss-
ues specimens taken from dermatitis her-
petiformis patients. Its expression on inflam-
matory cells might be related to various stages
of cell activation. In examined skin samples weak
expression of L selectin was detected in
the epidermis. It could be attributed to an inflam-

matory response of keratinocytes induced by
the pathological process.

Smith ez al. investigated L selectin expression on
neutrophils in dermatitis herpetiformis patients
with active, ongoing disease and quiescent disease
activity using a fluorescence-activated cell sorter
[19]. In contrast to our data L selectin expression
in both groups of dermatitis herpetiformis
patients was significantly lower than in controls.
This may be related to the laboratory method
used.

Further studies are needed to correlate tissue
L seclectin expression and sL selectin con-
centrations in peripheral blood in patients with
bullous diseases.

Interactions between keratinocytes and struc-
tures of the basement membrane are crucial for
the pathogenesis of autoimmune bullous diseases
— pemphigoid and dermatitis herpeti-formis.

Integrins are cell surface transmembrane glyco-
proteins that play a role as adhesion receptors
transmitting biochemical and mechanical signals
in a bidirectional manner across the cell
membrane. Integrin expression in normal,
undamaged epidermis is confined to the basal
keratinocytes an the outer root sheath of the hair
follicle. Keratinocytes exhibit a number
of integrins, which are essential for their
anchorage and migration. Some of them are con-
stitutively expressed, while others are upregulated
upon stimulation by wounding, pathological
changes or culture [23-26].

Individual integrins can bind more than one
ligand, and similarly, individual ligands are often
recognized by more than one integrin [13, 25, 27].
The second important function of integrins is
their role in signal transduction. Stimulation
of different signalling pathways depends on
the type of integrin, type of ECM attached and
other external and internal factors such as:
cytokines, growth factors, chemokines and other
adhesive molecules [25, 28].

Although pathogenesis of dermatitis herpeti-
formis is still not fully elucidated, there is
increasing evidence for a primary role of tissue
transglutaminase (tT'G). Recent studies suggest
that formation of anti+TG deposits antibody,
activates the complement and leads to
accumulation of neutrophils with subsequent
inflammation and degradation of extracellular
components [17, 29]. It is postulated that
formation of blisters is stimulated by
overexpression of local enzymes mediated by
cytokines and adhesion molecules [30]. On
the other hand, experimental studies have revealed
that transglutaminase cross-linking to anchoring
fibres in the epidermis also significantly
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contributes to impairment of the dermo-
epidermal junction (DE]J) [31].

According to our results, integrin expression is
not restricted only to basal keratinocytes but
the strongest expression was detected in this layer
of the epidermis. Increased levels of integrins have
also been demonstrated in blister fluid. Some
authors have suggested that integrins attract
neutrophils and they are involved in development
of dermatitis herpetiformis skin lesions [19]. It is
possible that integrin activities are the first factors
of immunological processes leading to formation
of abscesses in dermatitis herpetiformis lesions
[8, 18, 32].

Integrins were first known for being involved
in cell anchorage to the extracellular matrix
(ECM), linking it to the cytoskeleton (fibronectin,
vitronectin, collagen) by a short protein domain
[12, 13].

Molecules of integrin B1 often appear 2 to
7 weeks after lymphocytes stimulation. Most
of them have a predilection to bind to laminin,
fibronectin, collagen and another protein of ECM
so that they may play an important role in
the anchorage process [33]. Our results showed
upregulated expression of P1 integrin in
dermatitis herpetiformis and bullous pemphigoid
biopsies. In healthy skin this integrin expression is
small and appears focally. During organization
of an infiltrate and formation of vesicles in DH
and BP expression of 1 integrin was stronger and
was detected in all basal keratinocytes. These data
suggest that integrins may play a role in migration
and cellular activation in inflamed tissue in
patients with dermatitis herpetiformis and bullous
pemphigoid.

Integrins in normal human keratinocytes are
found focally in the basal layers and hair follicles
but a6B4 expression is restricted to the basal
surface of resting epidermal cells confined to
hemidesmosomes [34]. Other components
of the hemidesmosomes include plectin, bullous
antigen type 1 (BPAGI1, 230 kD), bullous
pemphigoid antigen 2 (BPAG2, 180 kD) and
CD151 tetraspanin [35]. Laminin 5 and laminin 1
are the preferred extracellular ligands for o6B4
integrin [36].

Antibodies binding to autoantigens localized in
the skin basement membrane may activate a series
of immunological and enzymatic phenomena that
lead to destruction of hemidesmosomes. Integrin
o6B4 is a heterodimer taking part in linking
filaments to the basement membrane and this
integrin has a crucial role in formation
of hemidesmosomes [37]. Antibodies against .64
integrin abolish formation of hemidesmosomes
and destroy existing hemidesmosome structures
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[38]. The cytoplasmic domain of the B4 subunit is
essential for the formation and function
of hemidesmosomes [38-40].

Kurpakus ef a/. monitored incorporation
of a6B4 integrin into hemidesmosomes in an in
vitro wound-healing explants model [41].
Antibodies directed against the B4 subunit do not
interfere with the migration of epithelial cells but
they induced disrupted established hemide-
smosomes. Antibodies directed against the o6
subunit completely detach epithelial cells in
the unwounded area of the explants [41].

Our results revealed linear and regular
expression of B4 integrin in healthy skin biopsies.
This confirms constitutive expression of this
adhesion molecule in anchoring fibres. However,
this expression is enhanced in destroyed basement
membrane in dermatitis herpetiformis and
bullous pemphigoid. Cascade of cytokine and
enzyme reaction mediated by autoantibodies may
lead to basement membrane damage causing
irregular and focal B4 integrin expression in
specimens from patients with dermatitis
herpetiformis and bullous pemphigoid.

Integrin B3 is a membrane glycoprotein pre-
dominantly expressed in platelets and mega-
karyocytes. Integrin B3 is also associated with
CD51 forming the vitronectin receptor, which is
expressed in many tissues. Moreno ef al. used
a monoclonal antibody against integrin B3 to
study the distribution of this molecule in normal
animal tissues [42]. Similarly, in humans, integrin
B3 was broadly expressed in all tissues. It has been
suggested that expression of B3 integrins may be
enhanced in keratinocytes in some inflammatory
disorders [43].

Our data confirm this hypothesis, showing
positive staining for integrin B3 in basal
keratinocytes in healthy controls, while integrin
B3 was expressed in other layers of the epidermis
in specimens taken from patients with bullous
pemphigoid and dermatitis herpetiformis.
Integrin B3 expression was significantly lower in
bullous pemphigoid samples where infiltration is
usually smaller.

Adhesion molecule levels are increased in many
inflammatory diseases [21, 44, 45]. Although
integrins and selectins are probably involved in
the development of skin lesions in dermatitis
herpetiformis and bullous pemphigoid, their
precise role in this process is not fully understood.

The elucidation of the role of inflammatory
cells, their soluble mediators, adhesion molecules
and signal transduction pathways in the patho-
genesis of the diseases, may be helpful in
the development of new targeted therapies.
Extensive research has focused on modulating
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activity of adhesive molecules. Among the new
therapeutic modalities humanized monoclonal
antibodies against adhesion molecules are in
the early phase of clinical trials [40].

Impaired expression of selectins and integrins,
stimulated by immune complexes present in
structures of the basement membrane zone, may be
responsible for destruction of anchoring fibres and
blister formation. Although there are slight
differences in expression of selectins and integrins in
dermatitis herpetiformis and bullous pemphigoid, it
is difficult to say that this is the cause of differences
in inflammatory infiltration in these diseases. More
studies focused on the precise role of adhesive
molecules in pathogenesis of dermatitis herpe-
tiformis and pemphigoid are needed to further
elucidate the factors activating expression
of selectins and integrins in bullous diseases.
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