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Autoimmun ulzerative/blasenbildende Erkrankungen
849Oral Lesions in Autoimmune Bullous Diseases

and less often the buccal mucosa and the tongue [27]. Oral 
lesions often heal without scarring unlike other subtypes of 
MMP such as ocular MMP [19]. Anti-laminin 332 MMP 
is a rare subtype often leading to cicatrization and tissue 
destruction, with possible involvement of pharyngeal and 
laryngeal mucosa, and a risk of airway obstruction [32]. 
There are conflicting reports about an increased relative risk 
for malignancy in this subtype [33, 34]. In some cases, the 
clinical presentation of oral MMP may resemble that of oral 
lichen planus [35, 36].

2.3  Other Pemphigoids with Oral Involvement

Other pemphigoid subtypes may also present with oral 
lesions; however, the difference between MMP and cuta-
neous pemphigoids relies on the predominant affected site. 

Bullous pemphigoid primarily affects the skin, with occa-
sionally mild mucosal lesions, whereas MMP predominantly 
affects the mucous membranes [7]. Epidermolysis bullosa 
acquisita and LAD are pemphigoid subtypes that also can 
have predominant mucosal involvement; however, they are 
not restricted to the oral mucosa alone.

Epidermolysis bullosa acquisita is a subtype of pemphig-
oid characterized by tissue-bound and circulating autoanti-
bodies against type VII collagen, the main component of the 
anchoring fibrils below the lamina densa [2]. The incidence 
ranges from 0.25 and 0.5 new cases per million per year 
in central Europe and the disease may develop at any age 
[13]. Two major forms of EBA can be distinguished: the 
non-inflammatory variant (also termed classical or mecha-
nobullous EBA) and the inflammatory variant [2, 37]. The 
first form presents with fragile skin, nail loss, and tense 
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Fig. 1  Overlapping features in autoimmune bullous diseases, Ste-
vens–Johnson syndrome, and oral lichen planus demonstrate that oral 
blistering diseases cannot be differentiated based on clinical presenta-

tion. Lesions include desquamative gingivitis (a, d, m), cheilitis (e, f, 
g, h, j, k), erythema and erosions and blistering of the buccal mucosa 
(b, i, l, n), palatum (c), and tongue (e, o)

Rashid H et al. 2019. American Journal of  Clinical Dermatology



Aufbau: hauptsächlich Zellen (vor allem Keratinozyten) + 
Basalmembran

Basalmembran: bindet das Epithel zur Lamina Propria
Besteht aus: Basalzellplasmamembran + Lamina Lucida + 
Lamina Densa + Sublamina Densa

Zell – Zell Verbindungen: Desmosomen + Gap Junctions, Tight Junctions

Zell – Basalmembran Verbindungen: Hemidesmosomen
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Dsg 3 are expressed in skin but oral epithelium expresses 
predominantly Dsg 3 (Shirakata et al., 1998). This has con-
sequences in terms of disease manifestations as discussed 
below as well as in antibody detection (Hashimoto, 2003).

The BMZ contains a mixture of structural components 
and antigens including type VII collagen, which is the major 
structural component of anchoring fibrils, and type IV col-
lagen, which is a major component of vertebrate basement 
membranes, and shows diversity in its subunit composition. 
All the α chains contain three primary regions: an amino ter-
minal 7S domain, a central triple helical portion interrupted 
in several areas by nonhelical segments, which provide the 
molecule with flexibility, and the collagenase-resistant car-
boxy-terminal globular domain (NC1) which contains 12 
highly conserved cysteine residues.

Laminins are the most abundant noncollagenous glyco-
proteins of basement membranes and exist in a wide variety 
of molecular forms (Schéele et al., 2007). They are composed 
of genetically distinct α, β, and γ chains and 11 laminins are 
now recognized. The association of one α, one β, and one γ 
chain into large disulfide bonded heterotrimers determines the 
existence of the laminin isoforms, which have been renamed 
laminins 1 to 11 (Burgeson et al., 1994). Both circulating 
and bound antibodies against laminin 5 and more recently 
laminin 6 have been demonstrated in subsets of patients with 
mucous membrane (cicatricial) pemphigoid (Chan et al., 
1997). These antibodies probably compromise interaction 
between the laminins 5/6 and the other basement membrane 

components and thus the integrity of this zone. Entactin 
(Nidogen) is a 150 kDa glycoprotein interacting with both 
laminin and type IV collagen. In addition there are a number 
of heparan sulfate proteoglycans, with molecular weights up 
to 400 or 500 kDa. The pemphigoid antigens are protein anti-
gens. The main ones are 230 and 180 kDa, although several 
others have been described (see below).

BP1 is localized at the inner plate of the HD, while BP180 
is a transmembrane molecule and part of the hemidesmo-
some-anchoring filament complex (Champliaud et al., 1996). 
An immunodominant antigenic site within the extracellular 
noncollagenous domain of this protein called NC16A is rec-
ognized by the majority of sera from pemphigoid patients. 
The α6β4 integrin is a further transmembrane constituent of 
the HD that binds with high affinity to laminin 5 while the 
α6 subunit is thought to interact with the NC16A domain of 
BP180 (Hopkinson et al., 1995). The epithelium thus has a 
complex structure (Figure 7) and an array of molecules is 
required for epithelial integrity and health (Table 3).

Historically, identification of the bullous pemphigoid anti-
gen dates back to 1977 (Diaz et al., 1977). The existence of 
two major antigens, BP230 and BP180, has been confirmed 
by several independent groups; both appear to be compo-
nents of the HD. The bullous pemphigoid antigen 1 (BPAG1/
BP230) shares close sequence homology with the interme-
diate filament binding proteins plectin and desmoplakin I/
II. Ultrastructurally BPAG1 is localized to the inner plate of 
the HD and does not appear to interact with the anchoring 

FIGURE 7 Structure of the desmosome and basement membrane zone of oral epithelium. The desmosome contains the inter-cellular structures targeted 
in pemphigus, and the BMZ contains many target antigens targeted in mucous membrane pemphigoid.Mestecky, Strober, Russell, Kelsall, Cheroutre, Lambrecht. Mucosal Immunology. 4th edition. Copyright © 2015 by Elsevier, Inc 
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The human skin

The skin shields the interior of a person from the external 
infl uences, protecting it from detrimental factors. It consists 
of three layers: epidermis, dermis and subcutis. The basal
lamina links the deepest layer of the epidermis (basal layer,
stratum basale) to the topmost connective tissue layer of the
dermis (sublamina densa, stratum papillare). It consists of 
the lamina lucida and lamina densa.

The stability of the cell compound in the epidermis is
essential for the protective function of the skin. Various cell
contacts ensure a stable connection among the cells and 
with the basal lamina.

Desmosomes (Fig. 1) are responsible for the solid contact
between the epidermal cells (keratinocytes) in the prickle-
cell layer (statum spinosum). They tie the cytoskeletons
of neighbouring cells to each other and are made of the
transmembrane proteins desmoglein 1/3 and desmocollin,
and intracellular plaque proteins (plakins).

So-called hemidesmosomes (Fig. 2) anchor the cells of the
epidermal basal layer in the underlying basal lamina. They
fi x the cytoskeleton to the collagen fi brils of the basal lamina 
via the cytoplasmic proteins BP230 and plektin, and the
transmembrane protein BP180 and integrin α6"4. Laminin
332 (laminin 5) acts as a link between BP180/integrin α6"4 
and collagen type VII. By interaction between the collagens
and anchoring fi brils of the sublamina densa the epidermis 
is anchored in the connective tissue layer.

Autoimmune bullous dermatoses

Bullous dermatoses are rare blistering diseases of the outer
skin and neighbouring mucous membranes. These are auto-
immune diseases in which the immune system produces an-
tibodies against structural components of the desmosomes
or hemidesmosomes. The immune response results in the
loss of intercellular connections or in the peeling-away of 
the skin layers. Consequently, blisters form within the epi-
dermis (Fig. 3) or between the epidermis and dermis (Fig. 4).
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Classifi cation of autoimmune bullous dermatoses

Pemphigoid diseases

Bullous pemphigoid
Pemphigoid gestationis
Mucosal pemphigoid
Linear IgA dermatosis
Anti-p200 pemphigoid

Pemphigus diseases

Pemphigus vulgaris
Pemphigus foliaceus
Paraneoplastic pemphigus
Further: IgA pemphigus 
P. vegetans, P. herpetiformis,
P. erythematosus, drug-induced
pemphigus

Epidermolysis bullosa acquisita

Dermatitis herpetiformis

Epithel und Basalmembran (Auto-)Antigene

EuroImmun



Epithel und Basalmembran (Auto-)Antigene

Pemphigus vulgaris
Desmoglein 3 (in Desmosomen wichtig)
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Dermatitis herpetiformis

Dermatitis herpetiformis (DH) takes an exceptional position among autoimmune bullous dermatoses. Blisters are formed
subepidermally as in pemphigoid diseases and EBA. The disease frequently affects the extensor sides of the extremities,
but also the shoulders, the buttocks or the pelvic girdle. The mucous membranes generally do not show any blistering. DH
is considered as the cutaneous manifestation of coeliac disease (gluten intolerance) and is also characterised by antibodies
against endomysium (Ema, IgA), the body’s own enzyme (tissue/epidermal) transglutaminase (anti-tTG/-eTG, IgA) and/or
deamidated gliadin (IgA/IgG).

Disease Characteristics Target antigen

Dermatitis herpetiformis (DH) Subepidermal blister formation; associated
with gluten intolerance; improvement of 
symptoms with gluten-free diet

Deamidated gliadin peptides, (tissue/
epidermal) transglutaminase,
endomysium

Epidermolysis bullosa acquisita

Epidermolysis bullosa acquisita (EBA) is a severe 
autoimmune blistering dermatosis that affects the skin and
the mucous membranes. The disease is divided into an
infl ammatory and a non-infl ammatory form. The clinical 
manifestation of the infl ammatory form is similar to that 
of BP, SHP and LAD. The target antigen of autoantibodies
characteristic of EBA is collagen type VII (Fig. 7).

Pemphigus disease Characteristics Target antigen

Pemphigus vulgaris
(PV)

PV: Suprabasal blister
formation in the outer skin and
mucous membranes

Dsg1 and Dsg3

Mucosal PV: Suprabasal blister
formation, particularly in the
mucous membranes

Dsg3

Pemphigus foliaceus
(PF)

Blister formation in the upper
epidermal layers of the outer
skin; the mucous membranes
are not involved

Dsg1

Paraneoplastic
pemphigus (PNP)

Presence of a tumour (often
haematological neoplasia) in
addition to the skin disease;
pronounced stomatitis

Plakins (envoplakin,
periplakin, desmop-
la- kins), Dsg3,
Dsg1, plectin,
BP230α-2- mac-
roglobulin-like-1Fig. 6

Fig. 7Fig. 7Fig. 7

Disease Characteristics Target antigen

Epidermolysis bullosa acquisita
(EBA)

Subepidermal blister formation in the outer
skin and mucous membranes

Collagen type VII (IgG, binds to the
dermal side of salt-split skin, Fig. 5)

EuroImmun



Epithel und Basalmembran (Auto-)Antigene

Mucous membrane pemphigoid
Laminine: nicht-Kollagen Glycoproteine
Laminin 5, Laminin 6

Bullöses Pemphigoid
BP180: Transmembranmolekül
BP230 (=BPAG1, Bullous pemphigoid antigen 1): Innere Platte des Hemidesmosoms
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Pemphigoid diseases

Pemphigoid diseases are a heterogeneous group of 
autoimmune diseases with subepidermal blister formation.
Autoantibodies are directed against the components of 
hemidesmosomes and structural fi laments. They cause 
the epidermis to peel away from the underlying dermis.
The tissue-bound antibodies (immune complexes) can
be detected along the basement membrane using direct
immunofl uorescence based on tissue samples of the skin. 
Indirect immunofl uorescence for the specifi cation of the 
autoantibody identity is often performed on oesophagus
tissue sections and salt-split skin (Fig. 5). The target antigens
BP180 and BP230, which are relevant in pemphigoid 
diseases, are located on the epidermal side of the salt-split
skin. The antigens collagen type VII, laminin 332 and laminin
γ1, however, remain on the dermal side after skin splitting.

Pemphigus diseases

Pemphigus diseases are a group of autoimmune blistering diseases characterised by an intraepithelial disruption of the
intercellular connections in the prickle-cell layer of the epidermis (acantholysis) of the outer skin and mucous membranes
(Fig. 6). Acantholysis is caused by autoantibodies targeted against the desmosomes between keratinocytes, which they
damage. Both in direct and indirect immunofl uorescence the localisation of the immune complexes results in an intercellular, 
honeycomb-like fl uorescence pattern on tissue samples of the skin and on oesophagus tissue sections. Target antigens in 
the desmosomes are especially desmoglein (Dsg) 1 and 3, as well as plakins and desmocollin (Dsc). Dsg1 is expressed 
particularly on the surface of the epidermis, whereas Dsg3 is mainly localised in the deep layers of the epidermis and in the
mucous membranes. The localisation of Dsg1 and 3 explains the different manifestations of various forms of pemphigus.

Pemphigoid diseases Characteristics Target antigen (autoantibodies)

Bullous pemphigoid (BP) Subepidermal blister formation in the outer
skin, rarely in the mucous membranes;
more frequently found in the elderly

BP180, BP230 (IgG, binds to the
epidermal side of salt-split skin)

Pemphigoid gestationis (PG) Is considered as manifestation of BP in
pregnant women

BP180, BP230 (IgG, binds to the
epidermal side of salt-split skin)

Mucous membrane pemphigoid
(MMP)

Subepidermal blister formation,
predominantly in the oral and ocular
mucous membranes

BP180, rarely: integrin α6#4 (IgG,
IgA, bind to the epidermal side of 
salt-split skin), laminin 332 (IgG,
binds to the dermal side of salt-split
skin)

Linear IgA dermatosis (LAD) Formation of itching subepidermal blisters 
in the outer skin, most frequent form of 
autoimmune bullous dermatosis in children

Ectodomain of BP180 (LAD-1) (IgA,
binds to the epidermal side of salt-
split skin)

Anti-p200 pemphigoid BP-similar subepidermal blister formation in
the outer skin

p200 (laminin-γ1 chain) (IgG, binds
to the dermal side of salt-split skin)

Salt-split skin

Skin samples (primate) are incubated with 1 M NaCl.
The salt dissolves the dermal/epidermal anchorage
of the skin layers in the basal lamina. Indirect
immunofl uorescence on salt-split skin makes an 
important contribution to the specifi cation of target
antigens based on their localisation on the epidermal
or dermal side of salt-split skin.

Fig. 5g

BP180
BP230BB
ntegrin ntegrin II αααα666###44

Epiderrmal sider

Dermal side
ICollagen type VIICollagen typeCollagen type 

Laminin 332
Laminin γ1

EuroImmun



Diagnostik

6

Indirect immunofl uorescence tests (IIFT) for dermatology

EUROIMMUN offers a wide range of different IIFT substrates as BIOCHIP/EUROPLUS mosaics for the differentiation of the 
various autoimmune bullous dermatoses: tissues, transfected cells and EUROPLUS substrates.

A study from van Beek et al. (2012, Orphant J Rare Dis 7) on the Dermatology Mosaic 7 confi rmed the high sensitivity and 
specifi city of the substrates. 98.8% of 42 BP sera reacted with the basement membrane of the tissue substrates (oesophagus, 
salt-split skin), 100% with the EUROPLUS substrate BP180-NC16A-4X and 55% with BP230 (globular C-terminal domain,
gC)-transfected cells. The Dsg1-transfected cells had a sensitivity of 90% for PF (n = 50) , whereas 98.5% of PV sera (n = 65) 
reacted with Dsg3-transfected cells. The specifi city of the substrates was between 98.2% and 100%. 

Oesophagus, 
Dsg1

Salt-split skin, 
BP180

EUROPLUS, 
BP180-NC16A-4X

Transfected cells,
Dsg1

Bladder mucosa, 
plakins

Liver,
endomysium

Transfected cells,
BP230 gC

EUROPLUS,
gliadin (GAF-3X)

In the EUROPLUS system the EUROIMMUN BIOCHIP
mosaics (combination of tissue sections, cell culture
substrates and transfected cells on a single reaction
fi eld) are supplemented by further BIOCHIPs coated 
with specifi c single antigens.

The native and recombinant antigens are applied to
the cover glasses as droplets or diamonds. In a posi-
tive reaction the substrates show a clear fl uorescence. 
As transfected cells, EUROPLUS substrates enable
monospecifi c antibody detection in parallel to the 
screening on tissue/cell substrates in the same incu-
bation.

Tissue
Monospecifi c
antigen dots

Transfected cells 

BIOCHIPs

EUROPLUS
slide

Indirect immunofl uroescence using EUROPLUS / BIOCHIP technology

Transfected cells: Monospecific detection of antibodies
against Dsg1, Dsg3 (pemphigus), BP230 gC (pemphigoid), 
and collagen type VII (EBA).

EUROPLUS substrates: Monospecific detection of antibod-
ies against BP180-NC16A-4X (pemphigoid) and deamidated 
gliadin (GAF-3X) (coeliac disease, DH).

Oesophagus: detection of 
antibodies against prick-
le-cell desmosomes (pem-
phigus) and basal lamina
(pemphigoid).

Salt-split skin: differentiation
of autoantibodies against
antigens of the epidermal
(BP180, BP230) and dermal 
(collagen type VII, laminin
332, p200) sides of the skin.

Bladder mucosa: detection
of autoantibodies against
plakins (paraneoplastic pem-
phigus).

Endomysium: Detection of 
EmA, associated with coeli-
ac disease and DH.

EuroImmun



Rezidivierende orale Aphthen (RAS)

Gekennzeichnet durch Mundgeschwüre
Spontane Heilung in 7-21 Tagen
Prävalenz: ~10%

Genetik: 
~90% Konkordanz bei monozygoten Zwillingen
Mögliche Assoziation von HLA-A2 und HLA-B12

Ursache: ~unbekannt
(Definition: Rezidivirende Geschwüre in der Mundhöhle in Abwesenheit von bekannten

Systemischen Faktoren…)

Hypothese:
Unbekannter Auslöser (chemisch oder infektiös) à Verminderung der normalen Supression à 

Autoimmunantwort gegen die Mundschleimhaut



Rezidivierende orale Aphten (RAS)
Forschungsergebnisse:

Autoantikörper gegen Epithelzellen (führt zu Zelltod)
Zytotoxische T-Zellen werden gegen die Mundschleimhaut sensibilisiert

Auslösendes Agens:
Mögliche Kreuzreaktion mit der Mundschleimhaut
Kandidat: Hitzeschock Protein (HSP) 60kDa
Mikrobielles HSP à stimuliert Mukosale Langerhanszellen à bildet T-Zellen die mikrobielles HSP + 

Homologes humanes HSP erkennen

Zahlreiche andere Typen von (non-Aphthösen) Mundgeschwüren mit zugrundeliegende Ursachen
(Hämatologische Krankheiten, gastrointestinale Enteropathien, dermatologische Erkrankungen, 

etc…)

Differentialdiagnose ist wichtig!



Mundhöhlen Kandidose (Soor)

Candida Spezies: anwesend in 40% der Bevölkerung

Soor: meist mit zugrundeliegenden Ursachen
Immunsuppression: Therapie, HIV
Präsenz anderer oraler Krankheiten
Xerostomie

Haupttypen:
Akute pseudomembranöse Kandidose (sehr junge oder ältere)
Akute atrophische Kandidose (Antibiotika)
Chronisch atrophische Kandidose (Prothese)
Chronisch hyperplastische Kandidose (Risiko einer malignen Transformation)
Erythematöse Kandidose (HIV Infektion)



Mukosale Immunantwort gegen Candida

Natürliche Immunantwort: polymorphonukleäre Zellen in Biopsien gefunden

Orale Kandidose in 40% der HIV+ und 75% der AIDS Patienten vorhanden à T-Zellen spielen Rollen
TH1: erhöhtes IL-12, IFNγ in Patienten beobachtet

 TH17: erhöhtes IL-17 and IL-23 mit dem Schutz assoziiert
    TH17-defiziente Patienten sind empfindlich für oraler Kandidose

IgA-Defizienz: erhöhte Prävalenz von oraler Kandidose à Rolle der B-Zellen
 Sekretierte Aspartyl-Protease 2 (SAP2): wichtiges Candida Antigen
  Immunisierung gegen SAP2 à Secretorische IgA-type Antikörper à Schutz im Mausmodell



Herpes Simplex

Normalerweise von Herpes Simplex Virus 1 (HSV1) verursacht

Prävalenz: 58% zwischen 14-49 jährigen

Primäre Infektion: Herpes Gingivostomatitis
Kinder oder junge Erwachsene
Pathogenese: lytische Vermehrung des Virus in Epithelzellen à Lyse der Keratinozyten
Immunantwort: Entzündung + Adaptive (neutralisierende Antikörper + CD8+ TC) 
Selbst-limitierend in Immunkompetenten Patienten

Characteristisches klinisches Erscheinungsbild: Ulzeration der Mundmukosa + Malaise, Fieber

Therapie: Azyclovir nur am Anfang der Infektion + symptomatische Behandlung



Herpes Simplex

HSV1: schnelle Übertragung zu peripheren sensorischen Nervenfasern des N. trigeminus
Retrograder Transport des Virus zum Trigeminalganglion

Bevor neutralisierende Antikörper erscheinen!!

Bleibt jahrelang latent

Reaktivierung: in 15-40% der seropositiven Patienten; erscheint als Herpes Simplex Labialis

Auslösende Faktoren: UV, Stress, Krankheit, Immunsupprimierter Zustand

Rekurrenz: normalerweise an der selben Stelle



Herpes Simplex Labialis

Virusmigration vom Nervenzellkörper zur Peripherie
infiziert und repliziert sich in Keratinozyten

 Keratinozytentodà Entzündung à Papelbildung à Vesikel bilden sich

Spontanheilung in 7-10 Tagen
 neutralisierende Antikörper erscheinen

TH: produzieren IFNγ und IL-12
 TC: Zytotoxizität (Lyse der Keratinozyten!)


