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Summary. A panel of antibodies has been used in an immunoenzyme
study in an attempt to characterize the cell types found in the ‘epimyoe-
pithelial’ islands of lymphoepithelial lesions. Myoepithelial cells, which
can be specifically stained with an anti-smooth muscle antibody were
not found. The majority of cells stained with anti-prekeratin, suggesting
a duct cell differentiation. A subpopulation of duct cells stainable with
a monoclonal antikeratin (16a), previously described as occupying a
basal location in normal salivary gland ducts, was clearly demonstrated.
It is suggested that these cells may be important in the epithelial prolifer-
ation in these islands. The hyaline material within and surrounding the
epithelial islands was positive for type IV collagen and therefore consists
of basement membrane material.
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Introduction

Lymphoepithelial lesions of salivary glands, including Sjégren’s syndrome,
are characterized microscopically by infiltration and destruction of acini
by masses of lymphoid tissue and proliferation of ducts which form islands
of epithelium. The epithelial masses consist of closely packed, round or
polyhedral cells which have prominent vesicular nuclei but often indistinct
cytoplasmic outlines. Eosinophilic hyaline material is frequently present in
and surrounding the epithelial islands, sometimes in large amounts.

These epithelial masses have been termed epimyoepithelial islands on
the assumption that they have formed by proliferation of duct epithelium
and myoepithelial cells (Morgan and Castleman 1953). However, the nature
of the constituent epithelial cells is poorly defined and the role of myoepithe-
lial cells in the formation of these islands is particularly uncertain (Boquist
et al. 1970; Donath and Seifert 1972; Batsakis 1979; Takeda 1980; Saku
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and Okabe 1984). The object of this study, therefore, was to examine epi-
myoepithelial islands with a well characterized panel of antibodies to smooth
muscle myosin, cytokeratins and type IV collagen in an attempt to define
more fully the cell types involved in their formation.

Material and methods

Parotid tissue from normal glands and from four patients with Sjégren’s syndrome was fixed
in methacarn (60% methanol, 30% chloroform, 10% acetic acid) as this fixative is satisfactory
for immunoenzyme staining of paraffin processed tissue with the range of antibodies used
in the present study (Palmer et al. 1985). Specimens were dehydrated through ascending concen-
trations of alcohol, cleared in chloroform and impregnated with paraffin wax. Rehydrated
sections were equilibrated in phosphate buffered saline. Immunocytochemical staining was
undertaken using the appropriate peroxidase or alkaline phosphatase conjugated secondary
antibodies (Sigma, 1:120 dilution) with the following primary antibodies:

1. Antibody to smooth muscle myosin raised in rabbits (1:100 dilution). This antibody
has been shown to stain myoepithelial cells in normal glands on methacarn fixed/paraffin
processed and cryostat sections with equal reliability (Palmer et al. 1985; Palmer 1986).

2. Antibody to human callus prekeratin raised in rabbits (1:120 dilution). This antibody
has been shown to stain duct cells in normal glands (Gusterson et al. 1982; Palmer et al.
1985).

3. Monoclonal antibody 16a (1:100 dilution) to a 45/46K keratin doublet which stains
a subpopulation of basally located duct cells in normal salivary glands (Knight et al. 1985;
Palmer et al. 1985).

4. Monoclonal antibody to type IV collagen (1:1000 dilution) which has previously been
shown to stain basement membranes (Gusterson et al. 1984; Palmer et al. 1983).

Control sections were incubated with preimmune sera and it was also demonstrated that
staining was extinguished by prior absorption of the antibodies with the appropriate antigen.
All controls were negative. Sections were counterstained with Mayer’s haemalum.

Results

Normal glands

Myoepithelial cells surrounding the acini and intercalated ducts were stained
with anti-smooth muscle myosin (Fig. 1). Acinar and duct cells were negative
and the blood vessel media and endothelium were positive, thus providing
a good internal positive control. The anti-prekeratin produced positive stain-
ing of all duct cells. The monoclonal anti-keratin 16a stained a sub-popula-
tion of basally located cells in the striated and excretory ducts (Fig. 2).
The anti-type IV collagen stained the basement membranes surrounding
the acini, ducts and blood vessels.

Sjogren’s syndrome

Cells in the ‘epimyoepithelial’ islands were negative with anti-smooth muscle
myosin, but the majority of cells were positive with anti-prekeratin (Fig. 3).
The monoclonal anti-keratin 16a produced staining of a subpopulation of
epithelial cells which were found peripherally and as discrete strands
throughout the epithelial islands (Fig. 4). The islands were surrounded by
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Fig. 1. Myoepithelial cells surrounding acini and intercalated ducts stained with anti-smooth
muscle myosin. Acinar and duct cells are negative. x 300

Fig. 2. A subpopulation of basal cells in a normal excretory duct stained with monoclonal
anti-keratin 16a. x 190
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Fig. 3. The majority of cells in the epithelial islands stained with polyclonal antibody to human
callus prekeratin. x 190
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Fig. 4. A subpopulation of epithelial cells stained with monoclonal antikeratin 16a. x 400
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Fig. 5. Type IV collagen clearly delineates the epithelial islands. x 190

is artefactual shrinkage around the island. x 400
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type IV collagen and in addition there were circumscribed aggregates of
positive material within the cell masses (Figs. 5 and 6).

Discussion

The first comprehensive description of the histogenesis of Sjdgren’s syn-
drome was by Morgan and Castleman in 1953. The two co-existing funda-
mental changes were progressive infiltration and proliferation of lympho-
cytes within lobules and loss of salivary gland parenchyma, and intraductal
proliferation with gradual loss of the duct lumen to form solid cellular
islands in a lymphoid stroma. They called the altered ducts epimyoepithelial
islands believing them to consist of both epithelial and myoepithelial cells.
In a light and electron microscopic investigation Donath and Seifert (1972)
showed these islands were derived from intercalated ducts. They also pro-
posed that the islands consisted of duct cells, myoepithelial cells and inflam-
matory cells, at least in the early stages. However, the role of the myoepithe-
lial cell in the histogenesis of these islands has been disputed on the basis
of electronmicroscopic (Boquist et al. 1970) and immunocytochemical inves-
tigations (Saku and Okabe 1984).

In the present study myoepithelial cells were not found in any of the
islands examined, which consisted mainly of cells positive for prekeratin
and thus resembled the duct cells of the normal gland. This is in agreement
with the recent work by Saku and Okabe (1984). The anti-smooth muscle
myosin used in our study is a highly specific label of myoepithelial cells
in salivary glands (Palmer et al. 1985; Palmer 1986) and breast (Gusterson
et al. 1982) and is preferable to anti-actin. However, it must be appreciated
that the material examined in the present study was typical of advanced
disease. It is therefore possible that during the early development of these
epithelial islands myoepithelial cells persist at the periphery of proliferating
ducts as described in the ultrastructural study by Takeda (1980). Certainly,
in the early stages of obstructive sialadenitis the myoepithelial cells in associ-
ation with the ducts survive very well as shown by Emmelin et al. (1974)
and Palmer (unpublished observation). It may be postulated that in benign
lymphoepithelial lesions the myoepithelial cells are subsequently lost or un-
dergo dedifferentiation to epithelial cells as suggested by Dardick et al.
(1983) in benign neoplasia. Further immunocytochemical and ultrastructural
study of early lesions is therefore required.

In the report by Takeda (1980) there was no evidence of myoepithelial
proliferation in lymphoepithelial lesions, in direct contrast to the work by
Donath and Seifert (1972). The present study does not support myoepithelial *
proliferation as an important factor in the development of these islands.
However, many cells, both in a basal location and in strands within the
islands, were positive with the monoclonal anti-keratin 16a. In normal sali-
vary glands this antibody stains a subpopulation of basally located cells
in the striated and excretory ducts which may represent a population of
reserve cells (Palmer et al. 1985; Knight et al. 1985). Similar cells have been
demonstrated in the outer layer of the double layered duct structures in
pleomorphic adenoma (Palmer et al. 1985) and may be important in the
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histogenesis of this tumour. It is possible that this duct cell population
is also involved in the proliferation of duct epithelium in the islands of
lymphoepithelial lesion rather than the previously suggested myoepithelial
proliferation.

In addition, a characteristic feature of the epithelial islands in lympho-
epithelial lesion is hyaline material surrounding the islands and between
the epithelial cells. Electron microscopic studies have shown the hyaline
material to consist of collagen fibres which are separated from the epithelium
by an electronlucent zone (Kahn 1979). This appearance was identical to
basement membrane at the periphery of the islands. Therefore, the finding
in the present study that both the delimiting membrane and the hyaline
material stain strongly for type IV collagen, a well characterized basement
membrane component, confirms the ultrastructural observations. Further-
more, it is possible that this type IV collagen is produced by the subpopula-
tion of 16a positive cells situated at the periphery and within the epithelial
islands.
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