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IMMUNOHISTOCHEMICAL ASSAYS FOR THE EXPRESSION OF ANGIOGENIC
SIGNALING MOLECULES AND MICROVESSEL DENSITY IN ADENOID
CYSTIC CARCINOMAS OF HUMAN SALIVARY GLANDS

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

Adeonoid cystic carcinoma (ACC) is one of the most common malignant tumors of salivary glands. It is characterized by arelentless regrowth espe-
cially around nerve tissues and a high rate of hematogenous distant metastasis. Clinically most deaths from salivary ACC are caused by delayed lung
metastases that are resistant to conventional chemotherapy. So, knowledge of cellular and molecular properties that influence the dissemination of
metastatic tumor cells, is important for new treatment strategies of metastatic lesions. We determined expressions of angiogenic signaling molecules
microvessel density (MVD) using surgical specimens of human sdivary ACC. Protein expressions of vascular endothelia growth factor (VEGF),
VEGF receptor (VEGFR)-2, activated VEGFR-2, and human CD31 were assessed in 20 cases of salivary ACC by immunohistochemical staining.
Most of the tumors, especialy ACC with a tubulocribriform pattern, were positive for antibodies of VEGF, VEGFR-2, and activated VEGFR-2. The
overall percentages of the 20 specimens expressing VEGF, VEGFR-2, activated VEGFR-2 were 90, 95, and 95%, respectively. Immunoreactivities of
the biomarkers in salivary ACC were higher than those in normal salivary gland. Furthermore, immune-related cells as well as tumor cells expressed
VEGF/VEGFR-2. Microvessel density of salivary ACC was higher than that of normal salivary gland (P<0.05). Taken together, angiogenic signaling
molecules are actively expressed in salivary ACC. And we suggest that these molecules may have critical role in the hematogenous spread of salivay
ACC, which has a propensity for delayed lung metastasis. Therefore, these biomarkers can be molecular targets for therapy of metastasis of sdivary
ACC.
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Table 1. Clinical specimens of adenoid cystic carcinoma.
Age/Sex Location Histologica Pettern
Specimen 1 48/F Oropharynx Tubulocribriform
Specimen 2 T0/F Sublingual Solid
Specimen 3 s Parotid Tubulocribriform
Specimen 4 58/M Parotid Tubulocribriform
Specimen 5 49/IM Pdate Solid
Specimen 6 TUF Palate Tubulocribriform
Specimen 7 45/IF Parotid Solid
Specimen 8 46/F Paate Solid
Specimen 9 46/F Pdate Solid
Specimen 10 48/F Parotid Solid
Specimen 11 29/M Intreoral Tubulocribriform
Specimen 12 62/F Maxilla Tubulocribriform
Specimen 13 67/M Intreoral Tubulocribriform
Specimen 14 80/F Nasopharynx Tubulocribriform
Specimen 15 3UM Parotid Tubulocribriform
Specimen 16 52/F Maxilla Tubulocribriform
Specimen 17 3UM Tongue Tubulocribriform
Specimen 18 63/M Pdlate Tubulocribriform
Specimen 19 36/M Pdate Tubulocribriform
Specimen 20 60/M Sublingual Tubulocribriform

533



LHTSIX| 2006,;32:530-543

Table 2. Expression of angiogenic-signaling proteins.

VEGF VEGFR-2 pVEGFR-2
Specimen 1 + ++ ++
Specimen 2 + + ++
Specimen 3 + -+ ++
Specimen 4 + ++ ++
Specimen 5 - + ++
Specimen 6 + + +
Specimen 7 - - -
Specimen 8 + -+ +
Specimen 9 + + +
Specimen 10 + + +
Specimen 11 ++ ++ ++
Specimen 12 + + +
Specimen 13 + + ++
Specimen 14 + + +
Specimen 15 + ++ ++
Specimen 16 + + +
Specimen 17 + + +
Specimen 18 + + ++
Specimen 19 + + +
Specimen 20 + + +

-, no gaining; +, week staining; ++, strong staining

Table 3. OD values of angiogenic-signaling proteins and microvessel density.

Tumor (N=10, OD: mean =+ SD) Sdlivary gland (N=10, OD: mean=+ SD)
VEGF 043 + 0.111 0
VEGFR-2 0.72 + 0.191 0.18 + 0.05
pVEGFR-2 134 + 027" 0
Microvessel Dendty 13+ 5' 5+2

t : P<0.05 compared with control (Wilcoxon™ srank sum test)
OD : opticd density
SD : standard deviation

Table 4. Summary of expressions of the biomarkers in each cell-type.

VEGF VEGFR-2 pVEGFR-2
Tumor cdll (Solid, N=6) 4 5 5
Tumor cdll (Tubulocribriform, N=14) 14 14 14
Acinar cells - - -
Ductd cels - -+ -
Tumor associated endothelia cells + + +
Immune-related cdlls + + +

(- : negative expression, + : positive expression)
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Fg. 1 VEGF expressonindinica spedmensof sdivary adenoid cystic carcinoma (x 100 magnification)

A : Negative control without gpplication of the primary antibody

B : Acinar and ducta component of normd sdivary gland, which served as control, didn t express VEGF.
C: VEGF expression of gpecimen 1 (tubular-type ACC)

D : VEGF expresson of specimen 2 (solid-type ACC)

E : VEGF expresson of pecimen 3

F : VEGF expression of specimen4 (cribriform-type ACC)

G : VEGF expresson of pecimen 6

H : Specimen 7 didn’ t express VEGF.

| : VEGF expresson of pecimen 8

J: VEGF expresson of specimen 9

K : VEGF expresson of gpecimen 10, we can detect the positive VEGF expresson of immune-rdated cdlsin sromacf thetumor.
L : VEGF expresson of pecimen 11

M : VEGF expression of specimen 12

N : VEGF expresson of specimen 13, tumor-associated endothdlid cdlls showed VEGF immunoreectivity.
O: VEGF expresson of specimen 14

P: VEGF expresson of specimen 15

Q: VEGF expresson of oecimen 16

R : VEGF expression of pecimen 17

S: VEGF expression of specimen 18

T : Keratinized mucosasarved asinternd contral.

Fg. 2. VEGFR-2 expressonin dinica specimensof sdivary adenoid cystic carcinoma (< 100 magnification)

538

A : Negative control without gpplication of the primary antibody

B : Posttive control, which dearly demondrated the membranous staining of thisbiomerker.

C: Adnar and ductd component of norma sdivary gland, which aso served as control. Some ductd odlls seemed to express VEGFR-2.
D : Kerdtinized mucosaserved asinternd control.

E : VEGFR-2 expression of specimen 1, judged as “strong staning”.

F : VEGFR-2 expresson of specimen 3 (cribriform-type ACC)

G: VEGFR-2 expresson of pedimen4

H : VEGFR-2 expresson of oecimen 5

| : VEGFR-2 expression of specimen 6, judged as “wesk staining”.

J: Specimen 7 didn’ t express VEGFR-2.

K : VEGF expression of specimen 8, whichjudgeas “vague expression (-+)”.

L : VEGFR-2 expression of specimen 10, we can aso detect the positivity of the tumor-associated endothelid cdlls.

M : VEGFR-2 expression of specimen 11

N : VEGFR-2 expression of specdimen 12

O: VEGFR-2 expresson of gpecimen 13, we can detect the positive VEGHR-2 expression of immune-rdated odlsin sromaof thetumor.
P: VEGFR-2 expression of gpecimen 14

Q: VEGFR-2 expresson of pecimen 15

R : VEGFR-2 expresson of specimen 16

S: VEGFR-2 expresson of pecimen 17

T : VEGFR-2 expresson of specimen 18
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Phogphorylated VEGFR-2 (pVEGFR-2) expressonin dinica specimensof sdivary adenoid cystic carcinoma (< 100 magnification)
A : Negative control without gpplication of the primary antibody

B : Posttive control, which dearly demongtrated the membranous saining of pVEGFR-2,

C: Acinar and ductal component of norma sdivary gland, which served ascontral, didn' t expresspVEGFR-2.
D : Kerdinized mucosaserved asinternd contral.

E : Inthisfigure, we can find tumor-associated endothdlid cellsexpresspVEGFR-2.

F: pVEGFR-2 expression of oecimen 3

G : pVEGFR-2 expression of specimen4

H : pVEGFR-2 expression of specimen 5, judged as “strong staining”. Stromd cdllsalso expressthisbiomarker.
| : pVEGFR-2 expression of specimen 6, judged as “week saining”.

J: Specimen 7 didn' t expresspVEGFR-2.

K : pVEGFR-2 expresson of specimen 8

L : pVEGFR-2 expresson of pedmen 9

M : pVEGFR-2 expression of specimen 10

N : pVEGFR-2 expresson of specimen 11

O pVEGFR-2 expression of specimen 12

P: pVEGFR-2 expresson of specimen 13

Q: pVEGFR-2 expression of pedimen 14

R : pVEGFR-2 expression of gpecimen 15

S: pVEGFR-2 expresson of gpecimen 16

T : pVEGFR-2 expression of gpecimen 18

hCD31 expressonindinicd pecimensof sdivary adenoid cydtic carcinoma (x 100 magnification)

A : Pogtive control from aspecimen of prodtate cancer.

B : hCD3L1 expresson of normd sdivary tissue, we can sseafew normd small vessals

C: Tumor-asodiated blood vessdlslocated in the sromd portion of cribriform-type ACC.

D : Smdl tumor-asociated blood vessdls arein the stromd portion of tubular-type ACC.

E: Inthispicture, lotsof new vesselsarein the periphery of tumor, which represent so caled “hot spot”™.
FG : Tumor-associated blood vessdls are morphol ogically ungtable and different from norma blood vessels
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