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Summary. IgA-containing plasma cells in the periductal gland tissue are
part of the special secretory immune system of the salivary glands. The
reaction of Ig-containing plasma cells (localization, frequency, specific Ig-
content) was analyzed by the indirect immunoperoxidase method in chronic
recurrent parotitis (9 cases), chronic myoepithelial parotitis (benign lympho-
epithelial lesion, Sjogren’s syndrome; § cases), and malignant lymphoma asso-
ciated with chronic myoepithelial parotitis (11 cases). The following results
were obtained:

1. In chronic recurrent parotitis, parallel to the increase in IgA in the
salivary secretion, a marked multiplication of IgA-containing plasma cells
was found in the inflammatory infiltrate and the remaining non-inflamed
periductal parenchyma of the parotid gland. In the marginal zone of inflam-
mation, a slight increase of IgG-containing plasma cells was also observed.

2. In chronic myoepithelial parotitis, the total plasma cellular infiltration
was slightly less distinct than in chronic recurrent parotitis. The most remark-
able increase in Ig-containing plasma cells developed in the marginal zones
— away from the myoepithelial cellular islands — as well as in the area
of ductular proliferations, and was characterized by a strong increase of
IgG-containing plasma cells. At the same time, a slight increase of IgM-
containing plasma cells was observed. No plasma cells were found in the
myoepithelial cellular islands.

3. In the malignant lymphomas associated with myoepithelial parotitis,
which were mainly highly differentiated lymphomas (immunocytomas, cen-
trocytic-centroblastic lymphomas) and rarely poorly differentiated immuno-
blastic lymphomas, there was a distinct decrease of IgG-containing plasma
cells when compared with the numbers in this group without lymphoma.

The differing degrees of prevalence and Ig-content of the plasma cells
partly describe the change taking place in the local secretory immune system
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of the parotid gland. The possible relationships between chronic recurrent
parotitis and auto-immune myoepithelial parotitis on one hand and the
stages of transition (prelymphoma) to malignant lymphoma on the other,
are discussed.

Key words: Immunoglobulin containing plasma cells — Indirect immunoper-
oxidase technique — Chronic recurrent parotitis — Chronic myoepithelial
parotitis — Sjogren’s syndrome — Malignant lymphomas in Sjogren’s syn-
drome.

The salivary glands have two functional mechanisms in defence against infec-
tions. Lysozymes and salivary mucins represent non-specific factors. The specific
immunoreaction is performed by a special secretory immune system (Hurlimann
1971; Brandtzaeg 1976; Seifert and Donath 1976; Seifert 1979). This system
consists of IgA-forming plasma cells in the neighbourhood of the salivary ducts
and the secretory component (SC), which is formed in the golgi-area of the
striated ducts. By being coupled to IgA-this is passed on as an IgA-SC-complex
(Tourville et al. 1969).

In chronic parotitis two different courses can be distinguished clinically
and morphologically : the chronic recurrent parotitis promoted by bacterial infec-
tion and secretory disturbances, and chronic myoepithelial parotitis, the patho-
genesis of which is related to auto-immunological reactions (Haubrich 1976,
Becker et al 1978; Seifert 1979). Recently, attention has been repeatedly drawn
to the formation of malignant lymphomas on the basis of a myoepithelial
parotitis — Sjégren’s syndrome — (Heckmayr et al. 1976; Seifert and Burkhardt
1979; Lennert et al. 1979). The development of malignant lymphomas associated
with immune parotitis is related to disturbances of the local immune system.

The indirect immunoperoxidase technique (Taylor and Burns 1974) offers
the possibility of investigating the presence and localization of immunoglobulin-
containing plasma cells in paraffin-embedded material and the ability to make
comparative statements about the pattern of distribution found in different
human parotid diseases. This paper will make a comparative analysis of fre-
quency, localization, and the special immune contents of plasma cells in chronic
recurrent parotitis, chronic myoepithelial parotitis, and malignant lymphomas
associated with chronic myoepithelial parotitis. In this way we will investigate
the various components of the special secretory immune system of the parotid
gland and its various reactions.

Material and Methods

Out of the material available at the salivary glands register of the Institute of Pathology of the
University of Hamburg 9 cases of chronic recurrent parotitis, 8 cases of myoepithelial parotitis,
and 11 cases of malignant lymphomas associated with chronic myoepithelial parotitis were analyzed.
All cases were interpreted in accordance with a uniform diagram (v. Gumberz 1980).

As a matter of routine, the tissue material was fixed in formalin and embedded in paraffin.
3 p thick serial sections were produced from the paraffin blocks and stained with haematoxylin-eosin,
astrablue, and the PAS reaction. In addition, the sections were treated using the indirect immunoper-
oxidase technique as indicated by Taylor (Taylor and Burns 1974; Taylor and Mason 1974; Burns
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Table 1. Frequency of Ig-containing plasma cells

(four grades of intensity; s. text) Grade Number of Ig-containing

plasma cells®

0 0
1 1-25
2 26-60
R . . . 3 61-100
Occurrence of four visual fields with a 4 More than 100

magnification of x400

1975; Pinkus and Said 1977; Taylor 1978; Sternberger 1979). This method was employed in a
modified form (Loning et al. 1977):

1. Blocking of endogenous peroxidase.

2. Incubation with normal goat serum.

3. Incubation with specific rabbit anti-human-immunoglobulin:

a) with rabbit normal serum (1:15);

b) with anti-IgA (1:40);

¢) with anti-IgG (1:10);

d) with anti-IgM (1:10);

e) with anti-secretory component (1:20).

4. Incubation with goat anti-rabbit-immunoglobulin.

5. Incubation with rabbit horse-radish-peroxidase-antiperoxidase-complex.

6. Staining with diaminobenzidine (DAB).

7. HE counter-staining.

The specific rabbit anti-human-immunoglobulin and the goat anti-rabbit-immunoglobulin were
supplied by “Immunological Laboratories™, Netherlands, the PAP-complex by “Medak”, Ham-
burg.

In each case, the specificity of the staining was controlled by sections overcoated with rabbit
normal serum.

The stained plasma cells, separated according to Ig-classes, were quantitatively estimated in
different morphological zones. For this purpose, the stained plasma cells of four visual fields
per zone were counted and added up ““light’’-microscopically (enlargement: 400 x). According
to the total, the intensity degrees were classified in four steps (Table 1), considering only clearly
identifiable stained plasma cells.

The malignant lymphomas were classified in accordance with the Kiel classification (Lennert
1978).

Results
Chronic Recurrent Parotitis (Table 2)

Chronic recurrent parotitis is characterized by a periductal and intralobular
cell infiltration of different intensity, focal duct ectasia, formation of lymph
follicles, interstitial fibrosis, and atrophy of the secreting part of the glandular
tissue. The cell infiltrates consist mainly of lymphocytes and plasma cells, with
some histiocytes and single leukocytes.

In the immunohistological examinations four zones were distinguished (Ta-
ble 2): intact remaining glandular tissue without inflammatory infiltration, mar-
ginal areas of the inflammatory focus, interstitital infiltrates, and periductal
inflammatory zones. The division into degrees of inflammation was made accord-
ing to the system shown in Table 1.
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Table 2. Localization and frequency of Ig-containing plasma cells in chronic recurrent parotitis
(n=9 cases)

Case No. Parenchyma Margin of Inflammatory infiltration

without inflammation -

inflammation interstitial tissue periductal tissue

A G M A G M A G M A G M
2065477 4 0 0 4 3 0 4 3 0 4 3 1
23556/71 1 0 0 4 3 0 0 0 0 1 1 0
25386/77 3 0 0 4 2 0 1 0 0 2 0 0
25491777 2 0 0 3 1 0 0 0 0 0 0 0
29972/77 2 0 0 2 1 0 0 0 0 0 1 0
3272177 3 0 0 2 i 0 2 1 0 3 1 0
34866/77 3 0 0 4 2 0 4 2 0 4 2 0

1919/78 3 0 0 4 3 0 4 3 0 4 3 0

24792/78 2 0 0 4 2 0 1 1 0 3 2 0

Grade 04 s. Table 1
A=IgA; G=IgG; M=IgM

An increase of periductal plasma cells with exclusively IgA-content and
a staining intensity of mostly 2-3 (Fig. 1) was observed in the non-inflamed
glandular tissue remaining. In the marginal area of the inflammatory foci, plasma
cellular infiltration with IgA-continued to increase (degree 4 in two-thirds of
the cases). In addition, also plasma cells with IgG-content were now discernible,
though less intensely stained than in IgA-containing plasma cells. Within the
area of inflammation itself, the plasma cell infiltrations with IgA-content were
more pronounced in the periductal zones than in the remaining interstitial
intralobular tissue, the same applying to the plasma cell accumulations with
IeG-content. With the exception of one case, it was not possible to prove
the presence of plasma cells with IgM-content. Where there was very intensive
lymphocytic periductal cell infiltration, a decline in the number of plasma cells
was observed.

Chronic Myoepithelial Parotitis (Table 3)

Chronic myoepithelial parotitis is characterized especially by the formation of
myoepithelial celtular islands, a variably intense reduction of glandular acini,
focal duct proliferation, and a mainly lymphocytic interstitial cell infiltration.
In five cases, the myoepithelial cellular islands showed remaining lumina, intact
basal membranes and lymphocytic penetration, and in two cases a hyaline
transformation associated with the destruction of the basal membranes. One
case was characterized by an early form of myoepithelial parotitis with the
lobular structure still partly intact.

When carrying out the immunohistological examinations, two further zones
(border and centre of the myoepithelial cellular islands) were distinguished in
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Fig. 1. Chronic recurrent parotitis (J.-No. 1919/78): distinct infiltration of IgA-containing plasma
cells (grade 3) on the outside of the inflammatory area of the parotid gland. Indirect immunoperoxi-
dase technique (IgA). x 400

Fig. 2. Chronic recurrent parotitis (J.-No. 20654/77) : periductal infiltration of IgA-containing plasma
cells (grade 4). Indirect immunoperoxidase technique (IgA). x 400
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Table 3. Localization and frequency of Ig-containing plasma cells in chronic myoepithelial parotitis
(n=8 cases)

Case No. Parenchyma Margin Inflammatory infiltration

without of inflam-

inflam- mation Inter- Margin of Margin Center

mation stitial ductal pro-  of m.i. of m..

tissue liferations

A G M A G M A GM A G M A G M A G M
6163/77 2 0 0 4 4 2 1 3 1 - - - 1 2 1 0 0 0
11506/77 1 00 23 41 11 1 2 40 1 10 0 0 0
2976177 1 0 0 1 1 0 1 0 0 - - - 1 1 0 0 0 0
2815/78 1 00 320 1 00 1 20 2 10 0 0 0
3104/78 - - - 3 3 1 11 1 111 01 1 0 1 0
21490/78 2 00 3 4 2 111 2 4 1 2 1 1 0 0 0
22239/78 1 00 2 20 1 10 - - - 1 10 0 0 0
25459/78 1 0 0 2 3 1 111 1 2 1 1 1 1 0 0 0

Grade 0-4 s, Table 1
A=IgA; G=1gG; M =IgM; m.i. =myoepithelial islands

addition to the four zones of the chronic recurrent parotitis. The different
degrees of the inflammatory infiltrate were outlined in accordance with the
method in Table 1. In the remaining non-inflamed glandular tissue, an increase
of plasma cells with IgA-content (degree 1-2) was observed though less intensely
by than in chronic recurrent parotitis (degree 2-3). The plasma cellular infiltrate
increased distinctly in the marginal area of the inflammation (degree 2-3, rarely
4). The increase of plasma cells with IgG-content was striking, in three cases
even surmounting the number of IgA-containing plasma cells. So was the
increase of IgM-containing plasma cells (degree 1-2 in five cases). In the in-
flamed area itself, plasma cells with Ig-content were reduced when compared
with the marginal zone of the inflammatory infiltrate. The most marked infiltra-
tion was observed in the periductal sections of the duct (Figs. 3, 4) and a
distinct increase of IgG-containing plasma cells up to degree 4 was also registered
(Figs. 5, 6). Little IgM was found in the plasma cells (degree 1). In the vicinity
of the myoepithelial islands, there was generally only a slight plasma cell infiltra-
tion observable (mostly degree 1) with a mixture of IgA-, IgG-, and IgM-contain-
ing plasma cells. Within the myoepithelial cellular islands, practically no Ig-
containing plasma cells could be identified.

Malignant Lymphomas in Chronic Myoepithelial Parotitis (Table 5)

In 11 cases malignant lymphomas developed where myoepithelial parotitis al-
ready existed. In more than two-thirds of the cases woman of an average age
of 69 years were afflicted. All cases were extranodal non-Hodgkin’s lymphomas
presenting in the parotid gland. The patients showed the typical clinical symp-
toms of a Sjogren’s syndrome. The classification of the malignant lymphomas
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Fig. 3. Chronic myoepithelial parotitis (J.-No. 21490/78): IgA-containing plasma cells (grade 2) in
the direct neighbourhood of ductular proliferations. Indirect immunoperoxidase technique (IgA).
x 250

Fig. 4. Chronic myoepithelial parotitis {J.-No. 21490/78): IgA-containing plasma cells (grade 2)
in the area of ductal rudiments and proliferations (right side). Myoepithelial island (left side)
without plasma cell infiltration. Immunoperoxidase technique (IgA). x250
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Fig. 5. Chronic myoepithelial parotitis (J.-No. 21490/78): IgG-containing plasma cells (grade 4)
in the neighbourhood of ductular proliferations. Indirect immunoperoxidase technique (IgG). x 160

Fig. 6. Chronic myoepithelial parotitis (J.-No. 21490/78): IgG-containing plasma cells (grade 4)
in the area of ductal rudiments and proliferations (right side); no plasma cells in a myoepithelial
island (left side). Indirect immunoperoxidase technique (IgG). x250



Immunoglobulin-Containing Plasma Cells in Chronic Parotitis 87

Table 4. Classification of malignant lymphomas in chronic myoepithelial parotitis (r=11 cases).
Kiel classification (Lennert 1978)

Case No. Age Sex Diagnosis
(years)
m f
25366/76 46 -+ Diffuse centroblastic lymphoma
34323776 72 + Lymphoplasmocytic lymphoma (Immunocytoma)
34372/76 68 + Immunoblastic lymphoma
6690/77 70 + Lymphoplasmocytic lymphoma (Immunocytoma)
1938/78 71 + Centrocytic lymphoma (Centrocytoma)
3466/78 67 + Lymphoplasmocytic polymorphcellular
lymphoma (Immunocytoma)
4950/78 58 + Lymphoplasmocytic polymorphcellular
lymphoma (Immunocytoma)
12402/78 ? + Immunoblastic lymphoma
13068/78 78 + Diffuse centrocytic lymphoma
26109/78 87 + Lymphoplasmocytic lymphoma (Immunocytoma)
28031/78 73 + Lymphoplasmocytic lymphoma (Immunocytoma)

Table 5. Localization and frequency of Ig-containing plasma cells in malignant lymphomas in
myoepithelial parotitis (n=11 cases)

Case No. Parenchy- Margin of Inflammatory infiltration
ma without inflam-
inflamma- mation Inter- Margin of Margin Center Lym-
tion stitial ductal pro-  of of phoma
tissue liferation rm. im.
AGM AGM AGM AGM A GM Ig Ig
25366/76 - - - - - - 1 2090 - - - 0 0 0 0 0
34323/76 - - - 330 3 40 4 3 0 1 1.0 0 0
34372/76 1 00 11 0 0 0 0 I - - 1 00 0 0
6690/77 1 0 0 1 10 I 1 1 - - - 1 00 0 0
1938/78 1 0 0 1 1 0 110 - - - 1 1.0 0 0
3466/78 - - - 3 3 0 01 0 - - - 1 00 0 0
4950/78 1 00 1 10 I 0 0 - - = 1 00 0 0
12402/78 - - = 110 000 - = = 00 0 0 0
13068/78 1 00 3 21 1 1 1 4 3 0 11 1 0 0
26109/78 - - - - = =110 - = = 1 00 0 0
28031/78 - - - 210 0 0 0 - = - 00 0 0 0

Grade 04 5. Table |

A =IgA; G=IgG; M=IgM; m.i. =myoepithelial islands
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Fig. 7. Mahgnant lymphoma (1mmunocytoma) in myoepithelial parotitis (J.-No. 34323/76): Lympho-

ma with lymphoplasmacytoid differentation. No Ig-containing plasma cells. Indirect immunoperoxi-
dase technique (IgG). x 400

was made in accordance with the Kiel classification (Lennert 1978). The largest
number were highly differentiated lymphomas with a low malignancy (6 immuno-
cytomas, 3 tumors of the germinal centers), only two cases of poorly differen-
tiated immunoblastic lymphomas were found. The tumor infiltrates of the malig-
nant lymphomas had lead to a far-reaching penetration of the glandular tissue
and, in the majority of cases, to the inclusion of the adjacent soft tissue into
the lymphoma. The remains of the previously existing myoepithelial parotitis
were characterized by myoepithelial cellular islands, showing in a part distinct
hyaline transformation.

During the immunohistological examination, the same glandular areas were
distinguished as in cases of myoepithelial parotitis. The lymphoma tissue only
contained tumor cells (Table 5).

In the remaining tissue of the parotid gland, only a few scattered plasma
cells with IgA-content (degree 1) were found; there were no cells with 1gG-
content. In the marginal zones of the inflammation, IgA and IgG-containing
plasma cells were found, however, of less marked staining intensity (mostly
degree 1-2) than in chronic myoepithelial parotitis without lymphoma develop-
ment. Within the inflammatory infiltrate, a sparse plasma cell accumulation
(mostly degree 1) with changing content of IgA or IgG and hardly any of
IgM, was discernible. Only in two cases was a rather focal arrangement of
plasma cells (degree 3-4) found with abundant content of IgA and IgG. By
the method employed, no plasma cells with Ig-content were discernible within
the myoepithelial islands and the lymphomas themselves.
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Discussion

In chronic recurrent parotitis the IgA-content of the saliva increases markedly
(Brandtzaeg 1976). This sialochemical statement correlates with the pronounced
increase in IgA-containing plasma cells in the inflamed area of the parotid
gland (degree 4 in two-thirds of the cases) as well as in the noninflamed marginal
areas (degree 2-3). The greatest extent was found in the periductal tissue zones,
this being the place of primary antigen-antibody-reaction in ascending bacterial
inflammatory processes. Apart from a local activation of lymphoid cells caused
by antigen, an additional derivation of the cells from the circulating pool of
lymphocytes must also be considered (Talal et al. 1970 and 1974), especially
with regard to IgG-containing plasma cells, although their number is generally
inferior to those containing IgA. The degree of Ig-containing plasma cells and
the gravity of the glandular destruction in chronic inflammation were not corre-
lated. Ig-containing plasma cells were found mainly in areas where intact glandu-
lar tissue still existed. Where the parenchyma was widely destroyed and the
lymphocytic infiltration was very dense, the number of Ig-containing plasma
cells was rather reduced.

In chronic myoepithelial parotitis, representing either a local immunoparoti-
tis (benign lymphoepithelial lesion) or the partial picture of a Sjogren’s syn-
drome, auto-immunological processes directed against salivary duct epithelium
are of outstanding significance. In the course of the inflammation, the B-cell
component in the arca of small salivary glands (labial glands) recedes and
is increasingly replaced by T-cell compartiments (Greenspan et al. 1974; Talal
et al. 1974; Tannenbaum et al. 1975). The antibodies against salivary duct epithe-
lium existing in the serum of patients with Sjogren’s syndrome (Bertram and
Halberg 1965) are found especially when combined with rheumatoid arthritis
(MacSween et al. 1967).

The antibodies were mostly localized in the IgG-fraction, less in the IgM-
fraction and insignificantly in the IgA-fraction (Feltkamp and van Rossum
1968). Immunohistologically, the antigen-antibody-reaction was localized in the
salivary duct epithelium (Tarpley et al. 1974). Our immunohistological findings
agree with these observations. The greatest extent of plasmacellular infiltration
was found in the marginal area of the myoepithelial zone of inflammation
(degree 2-3, rarely also 4). This corresponded with an increasing Ig-content,
the IgG-content augmenting more strongly than the IgA-content, and with
a pronounced increase of IgM-containing plasma cells being registered. The
IgG-containing plasma cells also increased very distinctly (degree 4) in the area
of ductular proliferation foci, whereas only a slight plasma cell infiltration
(degree 1) existed in the direct vicinity of the myoepithelial cellular islands
and no plasma cells with Ig-content were observed within the islands themselves.
The further destructive inflammatory process was characterized by a stage by
stage course (Donath and Seifert 1972). In the beginning, islands with remaining
duct lumina and inclusion of duct epithelium were found; later only islands
of myoepithelial cells and lymphocytic infiltration were seen and finally hyaline-
transformed islands with declining lymphocytic penetration remained. This
seems to indicate that, after destruction of the ductal structures, no antigen-
determinants remain to feed the auto-aggression process.
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The key agent leading to the changed antigen determination of the duct
epithelium and thus releasing the auto-antigen immunoreaction, is unknown.
Batsakis et al. (1975) discuss a developmental spectrum from chronic recurrent
parotitis via local benign lympho-epithelial lesion to generalized Sjogren’s syn-
drome. In a previous paper (Seifert and Donath 1977), we also established
the hypothesis that relations exist between chronic recurrent sialadenitits and
immunosialadenitis, more convincingly since, in the intermediate stages, the
existence of isolated myoepithelial cellular islands can be demonstrated. Findings
in experimental immunosialadenitis and spontaneous autoimmuno-sialadenitis
in inbred mice (Seifert and Donath 1967; Seifert 1979; Seifert and Burkhardt
1979; Seifert 1980) seem to indicate the same direction.

Malignant lymphomas of the parotid gland developing on the basis of a
preexistent immunoparotitis have been described repeatedly (Anderson and Talal
1972; Hyman and Wolff 1976; Heckmayr et al. 1976; Seifert and Donath 1976;
Seifert 1979 and 1980; Lennert et al. 1979). Between the primary immunoparoti-
tis and the formation of malignant lymphoma there is generally an interval
of ten or more years. The clinical change from an immunological inflammatory
process to malignant lymphoma may be signalized by a transition from hyper-
to hypogamma globulinemia (Tatal and Bunim 1964; Bloch 1976). The majority
of lymphomas are relatively highly differentiated B-cell-tumors of the immunocy-
toma-type (lympho-plasmacytoid lymphomas) or tumors of the germinal centers
(centrocytic-centroblastic lymphomas), more rarely of poorly differentiated im-
muno-blastical lymphomas (Lennert 1978; Lennert et al. 1979). Special B-cell-
lymphomas distinguish themselves by monoclonal Ig-formation (Lennert 1978).
Intracytoplasmatic monoclonal IgM (with kappa light chains) have been identi-
fied in lymphomas combined with Sjégren’s syndrome (Zulman et al. 1978).
In the prelymphomas the existence of monoclonal IgM kappa was interpreted
as a marker and an early symptom of neoplasia (Faguet et al. 1978; Lennert
et al. 1979). The change from polyclonal lympoid cells in chronic immunoreac-
tion to neoplastic single clone formation in the lymphoma can be based upon
different mechanisms (overstimulation and exhaustion, mutation, loss of sup-
pressor-T-lymphocytes and others). In our material, comparing with the chronic
myoepithelial parotitis without lymphoma formation, we found a pronounced
decrease of Ig-containing plasma cells (degree 1-2). In the remaining myoepithe-
lial islands as well as in the lymphomas themselves, no Ig-containing plasma
cells were discernible.

Altogether, our examinations show differences in the frequency of plasma
cell infiltration and its Ig-content in the three different pathological processes
of the parotid gland. The highest percentage of IgA-containing plasma cells
was found in chronic recurrent parotitis, especially in the marginal zones of
the inflammation and in still intact glandular structures. In chronic myoepithelial
parotitis a distinct increase of IgG-containing plasma cells was observed,
especially in the area of ductular proliferation. With the progression of the
inflammatory process combined with the destruction or hyaline transformation
of the myoepithelial cellular islands, a decrease of plasma cell infiltration with
Ig-content was observed. The greatest extent of plasma cell reduction was found
in malignant lymphomas developing on the basis of a previously existing myo-
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epithelial parotitis. These changes of plasma cell infiltration with Ig-content
demonstrate changes of the local secretory salivary gland immunosystem and
transitions from pseudolymphoma to the formation of malignant lymphoma.
The fact that only B-cell-lymphomas were observed and that they mainly were
highly differentiated immunocytomas or centrocytic-centroblastic lymphomas
seems to emphasize the correctness of this hypothesis.

References

Anderson LG, Talal N (1972) The spectrum of benign to malignant lymphoproliferation in Sjogren’s
syndrome. Clin Exp Immunol 10:199-221

Batsakis JG, Bernacki EG, Rice DH, Strebler ME (1975) Malignancy and the benign lymphoepithe-
lial lesion. Laryngoscope 85:389-399

Becker W, Haubrich J, Seifert G (1978) Krankheiten der Kopfspeicheldriisen. In: Berendes J
(ed) Hals-Nasen-Ohren-Heilkunde in Praxis und Klinik, Bd 3. Georg Thieme, Stuttgart, p 12

Bertram U, Halberg P (1965) Organ antibodies in Sjégren’s syndrome. Acta allergol (Kbh) 20:472—
483

Bloch KH (1976) Sjogren’s syndrome. In: Miescher PA, Mueller-Eberhard MJ (ed) Textbook
of Immunopathology, Bd 2, Grune and Stratton, New York San Francisco London, S 1037

Burns J (1975) Background staining and sensitivity of unlabelled antibody-enzyme PAP method.
Comparison with peroxidase labelled antibody sandwich method using formalin fixed paraffin
embedded material. Histochemistry 43:291-297

Brandtzaeg P (1976) Immunoglobulin system of oral mucosa and saliva. In: Dolby AE (ed) Oral
mucosa in health and disease. Blackwell scientific publications, Oxford London Edinburg
Melbourne, S 137

Donath K, Seifert G (1972) Ultrastruktur und Pathogenese der myoepithelialen Sialadenitis. Vir-
chows Arch [Pathol Anat] 359:315-329

Faguet GB, Webb HH, Agee JF, Ricks WB, Sharbaugh AH (1978) Immunologically diagnosed
malignancy in Sjogren’s pseudolymphoma. Am J Med 65:424-429

Feltkamp TEW, van Rossum AL (1968) Antibodies to salivary duct cells and other-antibodies
in patients with Sjogren’s syndrome and other idiopathic autoimmune-diseases. Clin Exp Immu-
nol 3:1-16

Gumberz Chr v (1980) Uber das Vorkommen Immunglobulin-produzierender Plasmazellen bei
chronischer Parotitis, malignen Lymphomen und Cystadenolymphomen der Parotis. Dissertation
Hamburg

Greenspan JS, Daniels TE, Talal N, Sylvester RA (1974) The histopathology of Sjégren’s syndrome
in labial salivary gland biopsies. Oral Surg 37:217-229

Haubrich J (1976) Klinik der nichttumorbedingten Erkrankungen der Speicheldriisen. Arch Otorhino-
laryngol 213:1-59

Heckmayr M, Seifert G, Donath K (1976) Lymphome and Immunsialadenitis. Laryngol Rhinol
55:593-607

Hurlimann J (1971) Immunglobulin-syntheses and transport by human salivary glands. Curr Top
Pathol 55:69-108

Lennert K (1978) Malignant lymphomas other than Hodgkin’s disease. Histology, Cytology, Ultra-
structure, Immunology. In: Uehlinger E (ed) Handbuch der speziellen pathologischen Anatomie
und Histologie, Bd. I/Teil 3B. Springer, New York Heidelberg Berlin

Lennert K, Knecht H, Burkert K (1979) Vorstadien maligner Lymphome. Verh Dtsch Ges Pathol
63:170-196

Loning Th, Burkhardt A, Seifert G, Gebbers J-O (1977) Zur Typisierung der Immunglobuline
in oralen Leukoplasien und Karzinomen. Dtsch Z Mund-Kiefer-Gesichts-Chir 1:168-177

MacSween RNM, Goudie RB, Anderson JR, Amstrong E, Murray MA, Mason DK, Jasani MK,
Boyle JA, Buchanan WW, Williamson J (1967) Occurrence of antibody to salivary duct epithelium
in Sjogren’s disease, rheumatoid arthritis and other arthritides. Ann Rheum Dis 26:402-411



92 Chr. von Gumberz and G. Seifert

Pinkus GS, Said IW (1977) Specific identification of intracellular immunoglobulin in paraffin
sections of multiple myeloma and macroglobulinemia using an immunoperoxidase technique.
Am J Pathol 87:47-58

Seifert G (1979) Wangenschwellungen bei Speicheldriisenentzitndungen. Pathologisch-anatomische
Differentialdiagnose der Sialadenitis. HNO 27:119-128

Seifert G (1980) Lymphoid lesions of the oral cavity. Path Res Pract 167:179-203

Seifert G, Burkhardt A (1979) Orale Krebsvorstadien. Verh Dtsch Ges Pathol 63:74-96

Seifert G, Donath K (1976) Die Morphologie der Speicheldriisenerkrankungen. Arch Otorhinolaryn-
gol 213:111-208 und 371-380

Seifert G, Donath K (1977) Zur Pathogenese des Kiittner-Tumors der Submandibularis. Analyse
von 349 Fillen mit chronischer Sialadenitis der Submandibularis. HNO (Berlin) 25:81-92

Sternberger LA (1979) Immunocytochemistry. John Wiley and Sons, New York Chichester Brisbane
Toronto

Talal N, Asofsky R, Lightbody P (1970) Immunoglobulin synthesis by salivary gland lymphoid
cells in Sjégren’s syndrome. J Clin Invest 49:49-54

Talal N, Bunim JJ (1964) The development of malignant lymphoma in the course of Sjdgren’s
syndrome. Am J Med 36:529-540

Talal N, Sylvester RA, Daniels TE, Greenspan JS, Williams RC (1974) T- and B-lymphocytes
in peripheral blood and tissue lesions in Sjégren’s syndrome. J Clin Invest 53:180-189

Tannenbaum H, Pinkus GS, Anderson LG, Sehur PH (1975) Immunologic characterization of
the mononuclear cell infiltrates in rheumatoid synovia, in theumatoid nodules, and in lip biopsies
from patients with Sjoégren’s syndrome. Arthritis Rheum 18:306-314

Tarpley TM, Anderson LG, White CL (1974) Minor salivary gland involvement in Sjogren’s syn-
drome. Oral Surg 37:64-71

Taylor CR (1978) Immunoperoxidase techniques. Arch Pathol Lab Med 102:113-121

Taylor CR, Burns J (1974) The demonstration of plasma cells and other immunoglobulin containing
cells in formalin-fixed, paraffin-embedded tissues using peroxidase-labelled antibody. J Clin
Pathol 27:14-20

Taylor CR, Mason DY (1974) The immunohistological detection of intracellular immunoglobulin
in formalin-paraffin-sections from multiple myeloma and related conditions using immunoperoxi-
dase technique. Clin Exp Immunol 18:417-429

Tourville DR, Adler RH, Bienenstock J, Tomasi TB Ir (1969) The human secretory immunoglobulin
system: Immunohistological localisation of gamma A, secretory “piece”, and lactoferrin in
normal human tissues. J Exp Med 129:411-429

Zulman J, Jaffe R, Talal N (1978) Evidence that the malignant lymphoma of Sjégren’s syndrome
is a monoclonal B-cell neoplasm. N Engl J Med 299:1215-1219

Accepted July 8, 1980



