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EXPRESSIONS OF VASCULAR METASTASIS RELATED FACTORS IN MURINE
ORTHOTOPIC TUMOR MODELS OF SALIVARY GLANDS

Jae-Hyun Jang, Kwang-Jun Kwon, Young-Wook Park
Department of Oral and Maxillofacial Surgery, College of Dentistry, Kangnung National University

Background and Purpose : Some subtypes of malignant salivary gland tumors such as adenoid
cystic carcinoma (ACC) frequently result in distant metastasis of vascular origin, which are main
causes of treatment failure. The reasons for the affinity for vascular metastatic potential are
unclear. Therefore, molecular characteristics that influence the dissemination of metastatic tumor
cells are important for the design of more effective treatment of salivary ACC. Tumor angiogenesis
has been known to be essential for the distant metastasis of malignant cells. So, we determined
expressions of vascular metastasis related factors in orthotopic (parotid) murine models of parotid
ACC and compared with those in ectopic (subcutis) tumors of athymic mice. '

Experimental Design : Using specimens from murine parotid (orthotopic, experimental group)
and subcutaneous (ectopic, control group) tumors, which have developed via transplantation of
tumor cells, originated from human parotid ACC, we performed immunohistochemical assays with
anti-vascular endothelial growth factor (VEGF), basic fibroblast growth factor (bFGF, FGF2),
matrix metalloproteinase (MMP)-9, and interleukin (IL)-8 antibodies. We also performed immuno-
histochemical assays with VEGF receptor (VEGFR)-1, VEGFR-2, VEGFR-3, and phosphorylated
VEGFR-2.

Results : Transplantation of human ACC tumor cell (5x10°) into the parotid and subcutis suc-
cessfully resulted in orthotopic (parotid) and ectopic (subcutaneous) tumors in athymic mice.
Immunohistochemical staining demonstrated higher expression of major angiogenic factors (VEGF,
bFGF, MMP-9) in the orthotopic tumors than in ectopic tumors (P { 0.05). But the expression level
of angiogenic receptors were same in orthotopic and ectopic tumors of parotid ACC.

Conclusion : VEGF, bFGF, and MMP-9 could be a good candidates for antiangiogenic therapy for
the contol of vascular metastatic lesions of salivary ACC.

Key words: Adenoid cystic carcinoma, Orthotopic murine model, Vascular metastasis related factors
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7Z}E¥E -, no staining; +, weak staining; ++, strong
staining®] 39AZ Uro] vlm, ¥A3Ath. VEGF,
bFGF, IL-8, MMP-99] olatd F%3t 3t FdlA9
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1, Fig. 2).
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Fig. 1. Gross and histological features of the experimental (orthotopic parotid) and control (ectopic subcuta-
neous) tumors.

A : Transplantation of 5x10° cells of human parotid adenoid cystic carcinoma, successfully induced ortho-
topic tumors in a athymic mouse.

B : Dissected view of a orthotopic parotid tumor.

C : In a histological view, we can see the normal parotid tissues at the peripheral area, which means the

tumor mass was induced within the parotid gland (Hematoxyline & Eosin staining, original magnifica-
tion x100).

D : Transplantation of 5x10° cells of human parotid adenoid cystic carcinoma, induced subcutaneous
tumors in the flank areas of athymic mice.

Table 1. Immunohistochemical Analysis of ’Ort,hotovpi”c and Ectopic Parotid Tumors of Athymic Mice

i RO VEGF ~  ~ DbFGF
Orthotopic salivary tumors 1.12+0.13" 1.43+0.12! 1.27+0.14! 1.12+0.17
Ectopic salivary tumors 0.74+0.1 0.68+0.15 0.98+0.13 1.08+0.15

Adenoid cystic carcinoma cells (5% 10°) were injected into the parotid glands and subcutis of athymic mice. Specimens
were processed for immunohistochemical analyses 5 weeks after the transplantation of tumor cells.
Immunohistochemical positivity (absorbance) was quantitated as described in “Materials and Methods.”

' P 0.05 between orthotopic(experimental) and ectopic(control) tumor groups (Wilcoxon non-parametric method)
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VEGF " bFGF MMP-9 IL-8

Orthotopic
Tumors

Ectopic
Tumors
(Magnification, x100)
Fig. 2. Immunohistochemical staining of orthotopic and ectopic parotid tumors of salivary adenoid cystic carcinoma
(original magnification % 100). Intensity of staining for VEGF, bFGF, and MMP-9 were higher in the orthotopic tumors
than in ectopic tumors established in subcutis.
VEGFR-2 VEGFR-3
Orthotopic
Tumors |
Ectopic
Tumors
Negative
Control

Fig. 3. Representative features of VEGFR-1, VEGFR-2, phosphorylated VEGFR-2, and VEGFR-3 expressions in experi-
mental and control tumors (original magnification x100). Intensity of staining for VEGFR-1,2,3, and phosphorylated
VEGFR-2 were almost same in the orthotopic tumors than in ectopic tumors established in subcutis. Negative controls
were without application of primary antibodies.
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Table 2. Protein Expressions of the Vascular Endothelial Growth Factor Receptors in Orthotopic and Ectopic
Salivary Tumorsmof Human‘ Parotid Adenoid C.\/y‘stic Carcinoma

" VEGFR-1  VEGFR2

Tﬁmor céﬂé ‘

Endothelial cells + +
Ectopic salivary Tumor cells - - ++ +
tumors Endothelial cells + + + +

-, no staining: +, weak staining: + +, strong staining
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