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Parotid is one of the major salivary glands. About
80 percent of the salivary gland neoplasms originate in
the parotid gland. The smaller the gland, the more like-
ly the neoplasm is malignant. About 80% of parotid
neoplasms are benign. The 95% of salivary gland neo-
plasms occur in adults. About 85% of salivary gland
malignancies found in children originate in the parotid
and the most frequent tumor type in this group of age
is mucoepidermoid carcinoma. This article analyzes
how adhesion molecules and extracellular matrix com-
ponents are presented in cases of parotid tumors. How-
ever, little is known about the actual role of adhesion
molecules and their ligands in salivary gland neoplas-
tic process including the invasion and metastasis; there-
fore further research is necessary. The interactions ei-
ther among cells or among cells and extracellular ma-
trix components are very important for the maintenance
of epithelial structure. These interactions are mediated
by adhesion molecules, which comprise five major fam-
ilies: integrins [1], cadherins [2], CD44 [3], selectins [4]
and immunoglobulin gene superfamily [5]. It seems that
disregulation in these adhesion forces between cells
or cells and extracellular matrix components plays an
important role in tumor invasion and metastasis [6–8].

Integrins are one of the largest families of adhesion
molecules. They are heterodimeric transmembrane gly-
coproteins composed of two non-covalently associat-
ed subunits α and β. Until now there have been identi-
fied at least 15α and 9β subunits [1]. They achieve di-
versity of function by formation of heterodimers from
their two subunits in various combinations. Integrins are
expressed in different combinations by all cells and also
form a bond with the extracellular portion with specific
extracellular matrix proteins such as fibronectin, lami-
nin, collagen, vitronectin and thromboglobulin. They also
bind to members of immunoglobulin gene superfamily
like ICAM-1, ICAM-2 and VCAM-1 as well as with each
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other. Indeed there have been reports describing inter-
actions between α3β1 and α2β1 integrins [9] and be-
tween two α3β1 integrins [10]. They mediate cell to cell
interactions and participate in adhesion, spreading, dif-
ferentiation and migration of cells. VLA integrin sub-
family [11] is characterized by a common β1 subunit
combined with different α subunits (α1-α9, αν) respon-
sible for the specificity of extracellular matrix (ECM)
receptor functions. In particular, various laminin isoforms
are ligands for α3β1 and α6β1 integrins [12]. Neoplas-
tic transformation is associated with qualitative and
quantitative changes in expression of integrins. Malig-
nant behavior of cells is often characterized by an al-
tered requirement for adhesion to proliferate. The cells
alter their adhesive properties involving thus their inva-
sive and metastatic potential.

In normal adult salivary tissues the integrins display
a polarized distribution. The α2 and α6 integrin chains
are expressed at the basal pole of the cells facing the
basement membrane. The α2 chain is also localized at
sites of cell-cell contact whereas the α5 chain is not ex-
pressed. It seems that this polarized pattern of integrins
mostly retained in salivary adenomas, may be related to
the phenotype of the neoplastic cells. So, the α2 and α6
subunits are expressed at the basal cell pole of tubules
and ducts of pleomorphic adenomas, at the basal layer
of the epithelium of Warthin’s tumor and at the trabecu-
lar structures of basal cell adenomas. The α5 chain is
consistently present only by the cells embedded in the
myxoid or chondroid matrix of pleomorphic adenomas
[13]. The α3β1 heterodimer is widely expressed in cells
of different embryonic origin, and as a general rule is
detected at the basolateral aspect of cell layer abutting
the basement membrane of most keratinized and gran-
ular epithelia including parotid ducts but not acinar epi-
thelium of the parotid. In addition this integrin is detected
in perineurium, basal lamina of smooth muscular fibres,
vascular media, podocytes and Bowman’s capsule,
myoepithelial cells of the parotid and breast as well as in
pulmonary alveoli [14–17]. The loss of polarized distri-
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bution often occurs in many malignancies. Bartolazzi et
al. [18] using monoclonal antibody (mAb) M-Kid2 to the
α3β1 integrin evaluated immunohistochemically the
in vivo expression of this heterodimer on 221 specimens
of primary tumors of various histological type and de-
gree of differentiation. Various changes in the distribu-
tion of the integrin complex are observed with decrease
of expression in majority of cases. In parotid carcinomas
more intense staining at the periphery of tumor cell nests
is detected. The expression of the adhesion molecule is
not correlated to the degree of tumor differentiation as
evaluated histopathologically. Patriarca et al. [19] stu-
died solid tumor samples by immunohistochemistry us-
ing mAbs against the extracellular domain (ecto-) and
the cytoplasmic variants (cyto-) A and B of the α3 and
α6 integrins. Normal parotid tissue is positive for ecto-α3,
cyto-α3Α, ecto-α6, cyto-α6Α, cyto-α6Β in myoepithe-
lial cells surrounding acinic serous structures and inter-
calated ducts except cyto-α3Β domain. In the study,
10 cases of parotid carcinomas were investigated. In the
3 poorly differentiated adenocarcinomas total absence
of α3 and α6 integrins was observed. The other 7 cases
of adenoid cystic carcinomas showed diversity of ex-
pression of integrin variants. Particularly, cyto-α3Β was
negative as well as in normal parotid gland tissue, and
cyto-α6Β was negative also but in one case. In 6 of 7 cas-
es ecto-α6, cyto-α6Α and cyto-α3Α were present. The
ecto-α3 variant was present in all cases; often detected
in a honeycomb (cell-cell) pattern of staining while the
staining for α6 is seen in the periphery of neoplastic is-
lets. These salivary gland tumors are showing an asso-
ciation between loss of integrins and loss of differentia-
tion supporting the correlation between loss of integrins
and increased tumor aggressiveness. The non-detect-
ability of these domains could be due to the presence of
integrins in an altered form which is not recognized by
the mAbs or the epitopes on the normal molecule could
be masked or there could be differences in afinity be-
tween them and the proper mAb. Changes in the α6β1
integrin molecule affect its function and decrease its ca-
pability of laminin binding and ability to mediate cell mi-
gration [20]. Parotid carcinomas show a partial overlap-
ping with the phenotype of myoepithelial cells present in
normal gland. The absence of cyto-α3Β integrin is in
accordance with the absence of this variant in the nor-
mal tissue because of the myoepithelial histogenesis of
the most adenoid cystic carcinomas of the parotid [21].
The α6β4 heterodimer is a component of hemidesmo-
somes and mediates keratinocyte adhesion to the base-
ment membrane by binding to its protein laminin 5. The
hemidesmosomes [22] that are composed of bullous
pemphigoid antigen 230 (BP230) [23], bullous pemphig-
oid antigen 180 (BP180) [24, 25] and α6β4 integrin [26,
27] consist a complex that is important in maintaining
the integrity and the function of the epithelium. In partic-
ular the extracellular domains of the transmembrane
components of BP180 and the α6β4 integrin play a role
in the adhesion of epithelial cells to the extracellular matrix
and the cytoplasmic domains of these components in-
teract with the other proteins to connect keratin interme-

diate filament to the hemidesmosomes. In cases of un-
differentiated carcinoma of the parotid gland abnormal-
ities in hemidesmosomal proteins have been shown [28,
29] that are related to the failure of hemidesmosomal
assembly. In neoplastic epithelia is observed loss of nor-
mal polarity of α6β4 integrin and an increased expres-
sion similar to the head and neck squamous cell carci-
nomas [29] is observed. In contrast BP180 and BP230
are not expressed. It is suggested that this inability to
form intact hemidesmosomes is associated with the lost
cell adhesiveness and therefore early invasion or me-
tastasis. Another molecule suggested as a marker of
tumor aggresiveness is the ανβ3 integrin [30]. In normal
adult tissues ανβ3 integrin is restricted to ductal epithe-
lium of parotid gland in basolateral membranes of the
cells as well as the αν chain integrin alone, which is found
and on basal membrane of acinar epithelium. The distri-
bution of the ανβ3 integrin is more restricted than αν
chain. According to the literature [31–33] ανβ3 complex
expression is a marker of malignant transformation of
melanocytes providing an aggressive phenotype to mel-
anoma cells. Mel-CAM (melanoma cell adhesion mole-
cule) belongs to the immunoglobulin gene superfamily
of adhesion molecules and represents a ligand for ανβ3
integrin. Mel-CAM is expressed in mucoepidermoid car-
cinoma of the parotid [34]. Patients with ανβ3-positive
tumors have significantly greater posibility of disease
reccurence within 7 years than those with primary le-
sions without detectable ανβ3 expression. So ανβ3 in-
tegrin has been suggested as a potential target of im-
munotherapy relying on systemic administration of anti-
ανβ3 mAb [35]. It appears that integrins that are
expressed in normal or benign lesions may be absent in
tumor cells or present in an altered structure and there-
fore lose their function and increase anchorage inde-
pendence of neoplastic cells. So further studies are nec-
essary to establish the importance of these molecules in
neoplastic procedure as markers for prognosis or thera-
peutic strategy of the patients.

The interaction between mesenchyma and epithe-
lium is instrumental for the development of the glandu-
lar organs including salivary glands [36]. In addition,
mesenchyma is required for the proper assembly of
basement membranes of the salivary gland [37, 38].
One of the extracellular matrix proteins is tenascin [39–
41] also known as cytotactin, glioma-mesenchymal
extacellular matrix antigen, and J1, which is associat-
ed with “tissue restructuring”and is believed to play an
important role in the organization of the matrix in the
development of tumors. Warthin’s tumor and oncocy-
toma considered to be derived from salivary duct epi-
thelium [42]. The presence of oncocystic myoepithelial
cells in these tumors surrounded by tenascin staining
suggests that both tumors may arise from stem cells
that are capable of differentiating into aberrant epithe-
lial cells (oncocytes), myoepithelial cells in variable pro-
portions or both [43, 44]. Warthin’s tumor, which oc-
curs almost excusively in the parotid glands, is vari-
able in its epithelial differentiation and in the ratio of the
epithelial component to the lymphoid stroma. It has a
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characteristic appearance with a papillary double-lay-
ered epithelium together with a lymphoid stroma pro-
jecting into cystic spaces. Its histopathologic appear-
ance suggests a histogenesis from salivary duct epi-
thelium and a secondary development and proliferation
of lympoid stroma [45]. Oncocytoma [46] occurs almost
exclusively within the parotid gland, as noncystic, firm
and rubbery tumor. The histologic appearance is that
of plump, granular eosinophilic cells with small indent-
ed nuclei and mitochondria-filled cytoplasm. Although
the oncocytic epithelial cells in these tumors are thought
to be actively proliferating cells with similar morpholo-
gy, histochemistry and biologic behavior; they show
significant difference in tenascin expression. In War-
thin’s tumor tenascin is seen in the proximity of the
basement membrane zone, beneath the oncocytic ep-
ithelial components, in the basement membrane of
venules, and of high endothelial venules and in the re-
ticular tissue in lymphoid stroma. In contrast, tenascin
is almost negative in oncocytoma with focal staining
near the basement membrane of groups of oncocytes
[47]. It is suggesteted that in oncocytoma and in War-
thin’s tumor only a specific actively growing and differ-
entiating epithelial cell can induce the expression of
tenascin. This cell may produce locally active factors
that stimulate tenascin expression in the mesenchy-
ma. Tenascin is synthesized by stromal fibroblasts,
stimulated by cytokines such as TGF-β [48], produced
by tumor cells and possibly the oncocytic myoepithe-
lial cells. These cells may harbor surface reseptors for
tenascin, which may act as a structural protein to retain
the integrity and orientation of these epithelial cells [49].
Positive immunoreactivity for tenascin is also seen in
the reticular tissue in lymphoid stoma in Warthin’s tu-
mor, which is not present in oncocytoma. Although its
role is unsufficient perhaps it may has importance in
the organization of the lymphoid stroma [50]. On the
other hand in pleomorphic adenomas, which are thought
to be derived from pluripotent myoepithelial cells tena-
scin expression is in abundance [51, 52].

Another glycoprotein expression in the extracellular
matrix is fibronectin (FN) which acts as a substrate for
cell adhesion and spreading because of its affinity for
cell surface molecules such as integrins and extracel-
lular matrix macromolecules including collagen and
heparan sulphate proteoglycan (HSPG) [53]. There are
structurally and functionally different isoforms of fi-
bronectin, which result from alternative splicing of three
regions ED-A, ED-B and IIICS of the fibronectin prima-
ry transcript [54, 55]. Changes in fibronectin oligosac-
charide chains (N-linked and O-linked) also produce
differences in properties such as solubility, sensitivity
to protease digestion and binding activity. Adenoid cys-
tic carcinoma (ACC) of the salivary glands [56] charac-
teristically has a baseloid epithelium arranged in cylin-
dric formations in an eosinophilic hyaline stroma, which
are formed by pheudocystic spaces with retention of
basement membrane-associated molecules, especially
FN and HSPG that are synthesized and secreted by
the ACC cells. This carcinoma has aggresive behav-

ior, high rate of local recurrences, neurotropism and
late metastases. It is suggested that the histology of
ACC results from overproduction of these molecules
by tumor cells. Typical perineural invasion and he-
matogenous metastasis is explained by the affinity of
the tumor cells for basement membrane molecules, be-
cause vascular vessels and peripheral nerves are rich
in basement membranes. The ACC3 cells from ade-
noid cystic carcinoma [57] produce a high molecular-
weight isoform of fibronectin (ACC-FN), which partly
results from alternative splicing with the ED-A, ED-B
and IIICS segments and partly from glycosylation with
both O-linked and N-linked chains. This fibronectin iso-
form is the most plentifully synthesized molecule by
ACC cells and contributes to the attachment ability of
these cells. They are also producing another four base-
ment membrane constituents (type IV collagen, lami-
nin, entactin, and heparan sulfate proteoglycan). Since
the expression of ED-A (+) FN isoforms is basically
low in normal adult tissues, higher frequencies of ED-A
could be considered to be an oncofetal sigh. It is re-
ported that FN isoform containing ED-A with or without
ED-B segments is twice as potent as those lacking ED-A
in its ability to promote cell adhesion and migration. On
the other hand, the ED-B (+) FNs are associated with
angiogenesis, explaining thus the frequent metastasis
on hematogenous routes of adenoid cystic carcinomas.
Fibronectin has been found to be localized prominently
in the pericellular space of the ACC3 cells, because the
newly synthesized ACC-FN molecules are accumulat-
ed in the cell layer trapping on the cell surface and not
secreted from the ACC3 cells explaining the retarding
ACC-FN secretion. This fibronectin isoform may func-
tion as a substrate for the attachment of ACC3 cells play-
ing important role in the mode of invasion of adenoid
cystic carcinoma and in the characteristic cribriform struc-
ture of this tumor [58]. In Warthin’s tumor fibronectin is
observed in similar areas as tenascin. In oncocytoma
fibronectin immunoreactivity is seen in similar areas as
tenascin too and in the adjacent stroma. Concerning the
other molecules [47, 59, 60], in Warthin’s tumor type IV
collagen is noting strongly around some venules and
beneath basement membrane of epithelial oncocytes in
the same way as tenascin. In oncocytoma type IV col-
lagen is seen of some augmentation as a continuous
distinct staining along the basement membranes.

In conclusion, the expression of these various pro-
teins seems to be deregulated somehow during the
neoplastic procedure. Its role in tumor invasion and
metastasis is under consideration. So, further investi-
gation on large series of parotid gland tumors is need-
ed to determine their actual significance.
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ÐÅÖÅÏÒÎÐÛ ÈÍÒÅÃÐÈÍÎÂ È ÊÎÌÏÎÍÅÍÒÛ ÂÍÅÊËÅÒÎ×ÍÎÃÎ
ÌÀÒÐÈÊÑÀ ÏÐÈ ÎÏÓÕÎËßÕ ÎÊÎËÎÓØÍÎÉ ÆÅËÅÇÛ

Â îáçîðå ðàññìàòðèâàþòñÿ ðåöåïòîðû èíòåãðèíîâ è íåêîòîðûå èõ ëèãàíäû, â ÷àñòíîñòè ðàçëè÷íûå òèïû ìîëå-
êóë àäãåçèè, â äîáðîêà÷åñòâåííûõ è çëîêà÷åñòâåííûõ íîâîîáðàçîâàíèÿõ îêîëîóøíîé æåëåçû. Ïðèâåäåíû
äàííûå îá ýêñïðåññèè ôèáðîíåêòèíà, òåíàñöèíà, êîëëàãåíà IV òèïà è äð. Îáñóæäàåòñÿ ðîëü ýòèõ áåëêîâ
â èíâàçèè è ìåòàñòàçèðîâàíèè îïóõîëåé îêîëîóøíîé æåëåçû.
Êëþ÷åâûå ñëîâà: ìîëåêóëû àäãåçèè, èíòåãðèíû, âíåêëåòî÷íûé ìàòðèêñ, îïóõîëü Âàðòèíà, îíêîöèòîìà, íåäèô-
ôåðåíöèðîâàííàÿ êàðöèíîìà ïàðîòèäíîé æåëåçû, òåíàñöèí, ôèáðîíåêòèí, êîëëàãåí IV òèïà.


