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AN EXPERIMENTAL STUDY FOR ESTABLISHMENT OF ORTHOTOPIC
SALIVARY TUMOR MODELS IN MICE

Young-Wook Park, Seong-Hoon Chung
Department of Oral and Maxillofacial Surgery, College of Dentistry, Kangnung National University

Purpose: Adenoid cystic carcinoma (ACC) is arelatively rare tumor that arises in glandular tissues of the head and neck region and sometimes has
a protracted clinica course with perineural invasion and delayed onset of distant lung metastasis. Treatment failure of salivary ACC is most often
associated with perineural and hematogenous tumor spread. However, very little has been known about the cellular and molecular mechanisms of per-
ineural invasion and hematogenous distant metastasis of parotid ACC. This study was designed to develop an orthotopic tumor model of parotid ade-

noid cystic carcinomain athymic nude mice.

Experimental Design: A melanoma cell line wasinjected into the parotid gland of athymic mice to determine whether such implantation was tech-
nically feasible. A parotid ACC cell line was then injected into the parotid gland or the subcutaneous tissue of athymic mice at various concentrations
of tumor cells, and the mice were thereafter followed for development of tumor nodule. The tumors were examined histopathologically for perineural
invasion or regiona or distant lung metastasis. We used an oral squmous cell carcinoma cell line as control.

Results: Implantation of tumor(melanoma) cell suspension into the parotid gland of nude mice was technically feasible and resulted in the forma
tion of parotid tumors. A parotid ACC cell line, ACC3 showed no significantly higher tumorigenicity, but showed significantly higher lung metastatic
potential in the parotid gland than in the subcutis. In contrast, mucosal squmous cell carcinoma cell line doesn’ t show significantly higher lung
metastatic potential in the parotid gland than in the subcutis. The ACC tumor established in the parotid gland seemed to demonstrate perineural inva

sion of facial nerve, needs further study.

Conclusion: An orthotopic tumor model of salivary ACC in athymic nude mice was successfully developed that closely recapitulates the clinical
situations of human salivary ACC. This model should facilitate the understanding of the cellular and molecular mechanisms of tumorigenisis and
metastasis of salivary ACC and aid in the development of targeted molecular therapies of sdivary ACC.

Key words: Adenoid cystic carcinoma, Orthotopic tumor model, Lung metastasis, Cellular and molecular mechanisms
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Fig. 1. Glandular structures in the head and neck area of nude mice.
A Normal anatomical features in lateral view of the head and neck area of nude mice. We can see the lacrimal gland and
the parotid gland. We can also detect upper and lower branches of motor divisions of facial nerve.
B : Histologic features of the lacrimal gland of nude mice (H&E staining, original magnification x40).
C  Histologic features of the parotid gland of nude mice (H&E staining, original magnification x40).
: Histologic features of the mandibular gland of nude mice (H&E staining, original magnification x40).
" Histologic features of the lingual gland of nude mice (H&E staining, original magnification x40).
: Histologic features of the thyroid gland of nude mice (H&E staining, original magnification x40).
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Fig. 2. Parotid tumor of a black mouse.
A @ Gross features of the parotid melanoma. A huge tumor was developed 3 weeks after the
injection of melanoma cells (cell number © 5x10) into the parotid gland of a black mouse.
B : Dissected view of the tumor-bearing mouse. We can see the huge parotid melanoma of
right parotid gland and a pigmented mandibular lymph node (arrow) in the left-sided neck.

Fig. 3. Orthotopic tumor model of parotid ACC in nude mice.

A A huge parotid tumor was developed after the injection of human adenoid cystic carcinoma cells (cell number @ 5x10°)

into the parotid gland of a nude mouse.

B : Dissected view of a tumor-bearing mouse. We can see the multiple nodular mass in the parotid gland.

C-E ' Histologic features of the orthotopic parotid tumor. Normal glandular tissues were displaced to the periphery of the
tumor mass, which developed in the center of the parotid gland. We also detect the characteristics of the tumor cells
of human adenoid cystic carcinoma, which were transplanted to mouse (H&E staining, original magnification x40:C,
x100:D, and x200:E).
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Table 1. Tumorigenicity, incidence of regional and distant metastasis in the experimental group (adenoid cystic

carcinoma cells)

Subcutis Injection (N=5)

Paratid Injection (N=5)

Primary Tumor Lymph Nodes Lung Primary Tumor ~ Lymph Nodes Lung
Groupl (5x 10F) 5 0 0 5 0 1t
Group2 (5 10°) 5 0 0 5 0 2t
Group3 (1x 10°) 3 0 0 3 0 0
Group4 (5x 107) 2 0 0 3 0 0
Group5 (1 x 10) 0 0 0 0 0 0
Group6 (1 x 10°) 0 0 0 0 0 0

' : P<0.05 (Exact logistic regression)

Fig. 4. Histologic features of the subcutaneous tumor of salivary adenoid cystic carcinoma.
A @ Transplanted human ACC cells successfully developed tumor mass in the subcutis of a mouse (H&E staining, original

magnification x40).

B : Normal architecture of lymph node was disrupted in the inguinal lymph node, which located in the vicinity of the subcu-
taneous tumor. But there were no tumor cells. Instead of tumor cells, immune related cells were infiltrated in the hyper-
plastic lymph nodes (H&E staining, original magnification x200).

C © We couldn’t detect distant metaststic lesion in the lung (H&E staining, original magnification x100).

D : There was also no visceral metastasis in the liver (H&E staining, original magnification X 40).
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Fig.5. Gross and histologic features of cervical lymph nodes of a tumor-bearing mouse.
A Gross features of central neck of the mouse. We can see the hyperplastic mandibular lymph nodes (arrow) of right-

sided neck.

B : Histologic features of a normal mandibular lymph node from left-sided neck (H&E staining, original magnification x100).
C ' Histologic features of the hyperplastic lymph nodes. Normal structures of lymph node were disruped (H&E staining,

original magnification x40).

D : There were a lot of infiltrating immune-related cells (arrow) in the hyperplastic lymph nodes (H&E staining, original

magnification x100).
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Fig. 6. Invasive characteristics of ACC orthotopic tumor.
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A A mouse of experimental group, had invasive brain lesion from the parotid tumor at the time of sacrifice.
B : Dissected view showing the relation of tumor mass with facial nerve. The motor branches of the facial nerve (arrow)

was displaced and movable.

C : Histologic features of the facial nerve. We can see nerve tissues and tumor mass (H&E staining, original magnification x40).
D In higher magnification, ACC tumor cells (arrow) were migrated to the nerve tissues (H&E staining, original magnification x200).
E : But, in the control mouse, which received SCC cells, tumor mass and nerves were completely separated (H&E stain-

ing, original magnification X 100).

Table 2. Tumorigenicity, incidence of regional and distant metastasis in control group (squamous cell carcinoma

cells)
Subcutis Injection (N=5) Parotid Injection (N=5)
Primary Tumor Lymph Nodes Lung Primary Tumor ~ Lymph Nodes Lung
Groupl (5% 10°) 4 0 0 4 0 0
Group2 (5% 10°) 5 0 1t 5 1t 0
Group3 (1x 10°) 4 0 0 5 1t 0
Group4 (5x 107) 4 0 0 3 0 0
Group5 (1 x 107) 3 0 0 2 0 0
Group6 (1 x 10°) 0 0 0 0 0 0

11 P<0.05 (Exact logigtic regression)
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Fig. 7. Distant metastatic characteristics of ACC orthotopic tumor.

A @ Gross feature of a lobe of the lung in the experimental group. White, hard consistency means metastatic lesions in the

lung.

B.C : Histologic features of the metastatic lung lesions. Usually, around blood vessels in the lung, metastic tumor masses
were developed, which means vascular metastasis (H&E staining, original magnification x100).
D : In the contrary, the lungs of mice in the control group had no metastatic lesions (H&E staining, original magnification

x40).
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D:

Fig. 8. Histologic features of parotid SCC in nude mice.

A
B
C:

Squamous cell carcinoma was developed within the parotid gland of a nude mouse (H&E staining, original magnification x40).
We can see the characteristic features (keratin pearl, arrow) of SCC (H&E staining, original magnification x100).

Two mice of the control group showed lesions indicating regional lymph node metastasis. In the periphery within a
mandibular lymph node, tumor cells were grown (H&E staining, original magnification X40).

But, There were no distant metastatic lesions in the control group (H&E staining, original magnification x40).

Fig. 9. Histologic features of subcutaneous SCC.

A.B : Typical squamous cell carcinoma was developed within subcutaneous tissue of a nude mouse (H&E staining, original

magnification x40:A, x100:B).

C : Subcutaneous SCC didn"t metastasize to regional lymph nodes (H&E staining, original magnification x100).

D : But interestingly only one mouse out of 30 mice, which had received SCC cells in their flank area, developed metastatic
lung lesion at the time of sacrifice (H&E staining. original magnification x40).
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