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— Abstract

COMPARATIVE IMMUNOHISTOCHEMICAL ASSAYS FOR THE EXPRESSION OF
ANGIOGENIC FACTORS IN TUMORS OF HUMAN SALIVARY GLANDS

Yeon-Soo In, Soung-Min Kim, Young-Wook Park
Department of Oral and Maxillofacial Surgery, College of Dentistry,
Kangnung National University

Hallmarks of clinical behaviors of adenoid cystic carcinoma(ACC) of salivary glands are the delayed onset
of vascular metastasis and poor responses to classical chemotherapeutic agents. Poor prognoses from sali-
vary ACC are caused by lung metastases that are resistant to conventional therapy. Therefore, cellular and
molecular characteristics that influence the dissemination of metastatic cells are important for the design of
more effective treatment of salivary ACC. Tumor angiogenesis has been known to be essential for the dis-
tant metastasis of malignant cells. So, we determined expressions of angiogenic proteins in benign (pleo-
morphic adenoma) and malignant (ACC, mucoepidermoid carcinoma) tumors of salivary glands and com-
pared each other and to those in oral squamous cell carcinoma. Using surgical specimens, we performed
immunohistochemical assays with anti-vascular endothelial growth factor (VEGF), VEGF receptor-2
(VEGFR-2), phosphorylated VEGFR-2 (pVEGFR-2), matrix metalloproteinase (MMP)-9, and interleukin
(IL)-8 antibodies. Most angiogenic factors were overexpressed in malignant salivary tumors than in pleo-
morphic adenoma which is benign nature. Moreover, ACC demonstrated more expression of VEGFR-2 than
that of squamous cell carcinoma which used as control. Conclusively, these data show those angiogenic fac-
tors produced by salivary gland tumors may affect the propagation and metastasis of malignant cells of
salivary tumors, and could be used as biomarkers for the malignant transformation of salivary gland
tumors. Prospectively, although further studies will be needed, these biomarkers related to angiogenesis
can be molecular targets for the therapy of salivary ACC, which has propensity for delayed vascular metas-
tasis.
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Table 1. Clinical Features of the Specimens

Site

Pathologic diagnosis

Identification Number Age/Sex
1 21/F
2 55/M
3 45/F
4 71/M
5 44/F
6 57/M
7 61/F
8 65/F
9 T9/F
10 75/F
11 T9/F
12 39/M
13 41/M
14 73/F
15 59/F
16 75/M
17 64/M
18 62/M
19 74/M
20 56/M
21 66/M
22 58/M
23 36/M
24 45/M
25 55/M
26 32/M
27 31/M
28 40/M
29 39/M
30 42/M

Lt. palatal area
Lt. parotid gland
Lt. hard palate
Lt. palatal area

Rt. soft palatal posterior area

Lt. parotid gland
Lt. palatal area
Lt. palatal area
Lt. hard palate
Lt. hard palate
Lt. hard palate

Lt. Maxillary molar area
Lt. Maxillary molar area

Lt. hard palate
Lt. palatal area
Lt. buccal cheek
Rt. buccal cheek
Lower lip
Rt.lateral tongue
Soft palate
Floor of mouth
Lower lip
Sublingual gland
Sublingual gland
Sublingual gland
Sublingual gland
Sublingual gland
Sublingual gland
Sublingual gland
Sublingual gland

Pleomorphic adenoma
Pleomorphic adenoma
Pleomorphic adenoma
Pleomorphic adenoma
Pleomorphic adenoma
Pleomorphic adenoma
Mucoepidermoid carcinoma
Mucoepidermoid carcinoma
Mucoepidermoid carcinoma
Mucoepidermoid carcinoma
Mucoepidermoid carcinoma
Mucoepidermoid carcinoma
Mucoepidermoid carcinoma
Mucoepidermoid carcinoma
Mucoepidermoid carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Squamous cell carcinoma
Adenoid cystic carcinoma
Adenoid cystic carcinoma
Adenoid cystic carcinoma
Adenoid cystic carcinoma
Adenoid cystic carcinoma
Adenoid cystic carcinoma
Adenoid cystic carcinoma
Adenoid cystic carcinoma
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Table 2. Expressions of the Biomarkers in Specimens of Squamous Cell Carcinoma

n VEGF VEGFR-2 pVEGFR-2 MMP-9 IL-8

1 £, +, + £, 0+, £ £ - - R S - E
2 ++, ++, +++ - +, £, + 4+, 4, +, £, =+
3 +, ++, + +, £, + +, £, - ++, +, ++ -
4 ++, F++, + -k, + +, - - ++, +,& -+, £
5 +, +4, H++ +, &, - == +, £, + +, +, -
6 +, +4, + +, +, £ +, £, - ++, +, & e
7 ++, 4+, + +, &, + - -, * + +, + - -, x
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A : Pleomorphic adenoma B : Mucoepidermoid carcinoma

C : Adenoid cystic carcinoma D : Mucosal squamous cell carcinoma

Fig. 1. Histological features of the experimental and control tumors (Hematoxyline & Eosin staining, x400
magnification).

A. B.

= SwE g 1 2 3 4 = Swe g 1 2 3 4
Antibody Antibody

VEGF 0 0 2 3 1 VEGF 15 2 1 0 0
VEGFR-2 3 3 0 0 0 VEGFR-2 16 2 0 0 0
pVEGFR-2 2 3 1 0 0 pVEGFR-2 17 1 0 0 0
MMP-9 0 3 0 2 1 MMP-9 14 4 0 0 0
11-8 2 4 0 0 0 118 15 3 0 0 0

C. D.

Score Score

Antibody 0 L 2 3 4 Antibody 0 L 2 3 4
VEGF 4 9 11 3 0 VEGF 1 11 8 4 0
VEGFR-2 4 22 1 0 0 VEGFR-2 8 9 3 4 0
pVEGFR-2 6 20 1 0 0 pVEGFR-2 1 23 0 0 0
MMP-9 0 14 5 2 6 MMP-9 2 10 9 3 0
1L-8 22 5 0 0 0 1L-8 15 9 0 0 0

Fig. 2. Number of areas which are evaluated as given scores in expressions of neoangiogenesis-related proteins.
A Squamous cell carcinoma, B : Pleomorphic adenoma, C : Mucoepidermoid carcinoma, D : Adenoid cystic carcinoma
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Table 3. Expressions of the Biomarkers in Specimens of Pleomorphic Adenoma

n VEGF VEGFR-2 pVEGFR-2 MMP-9 IL-8
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Fig.3. Expressions of neoangiogenesis-related proteins in various cell types of squamous cell carcinoma.
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Fig.4. Expressions of neoangiogenesis-related proteins in various cell types of pleomorphic adenoma.

Table 4. Expressions of the Biomarkers in Specimens of Mucoepidermoid Carcinoma

n VEGF VEGFR-2 pVEGFR-2 MMP-9 IL-8
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2 +, +, ++ i +, &, +++, 4+, 4+ i
3 +, 4+, * + £, =+ -+ * e . - -
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5 .+, * S -k £ £, 0+, £ -
6 - - x - E, - E £ +, ++, ++ -
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Fig.5. Expressions of neoangiogenesis-related proteins in various cell types of mucoepidermoid carcinoma.
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Table 5. Expressions of the Biomarkers in Specimens of Adenoid Cystic Carcinoma

18

n VEGF VEGFR-2 pVEGFR-2 MMP-9 IL-8
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Fig.6. Expressions of neoangiogenesis-related proteins in various cell types of adenoid cystic carcinoma.



Fig. 7. VEGF, VEGFR-2, phosphorylated VEGFR-2, MMP-9, and IL-8 expressions in experimental and control tumors (X400
magnification).
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. Representative features of the expression of VEGF in SCC

 Representative features of the expression of VEGF in pleomorphic adenoma

. Representative features of the expression of VEGF in MEC

. Representative features of the expression of VEGF in ACC

. Representative features of the expression of VEGFR-2 in SCC

: Representative features of the expression of VEGFR-2 in pleomorphic adenoma
. Representative features of the expression of VEGFR-2 in MEC

. Representative features of the expression of VEGFR-2 in ACC

. Representative features of the expression of pVEGFR-2 in SCC

. Representative features of the expression of pVEGFR-2 in pleomorphic adenoma
. Representative features of the expression of pVEGFR-2 in MEC

: Representative features of the expression of pVEGFR-2 in ACC

. Representative features of the expression of MMP-9 in SCC

: Representative features of the expression of MMP-9 in pleomorphic adenoma
. Representative features of the expression of MMP-9 in MEC

 Representative features of the expression of MMP-9 in ACC

. Representative features of the expression of IL-8 in SCC

: Representative features of the expression of IL-8 in pleomorphic adenoma

. Representative features of the expression of IL-8 in MEC

: Representative features of the expression of IL.-8 in ACC
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Fig. 8. Comparative expressions of neoangiogenesis-relat-
ed proteins in experimental and control tumors.
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