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VEGF Expression and Microvessel Density in Salivary Gland Tumor

Chul Won Park, M.D.,* Su Young Kim, M.D.,* Kyung Tae, M.D.," Kyung Rae Kim, M.D.,*
Hyung Seok Lee, M.D.,* Seung Sam Paik, M.D.,* Yong Wook Park, M.D.**
Department of Otolaryngology,* Pathology,** College of Medicine, Hanyang University, Seoul, Korea

Objectives :

Angiogenesis is the process of new blood vessel development from preexisting vessel. The growth

of tumor is dependent on angiogenesis. This study was aimed to determine the role of the VEGF expression and
MVD (microvessel density) in salivary gland tumors and to analyze the correlation between the expression of

VEGEF/MVD, and clinical manifestation.

Material and Methods : We analyzed the expression of VEGF and average MVD and neo-MVD in the 57 cases

of salivary gland tumors by immunohistochemistry.
Results :

VEGF expression was higher in malignant tumors than in benign tumors. Average and neo-MVD were

not different in benign tumor and malignant tumor. There was a tendency of positive correlation between VEGF
expression and MVD but it was not statistically significant. Stage, T stage and recurrance rate were not correlated
with VEGF expression, average-MVD and neo-MVD. Expression of VEGFE, average-MVD and neo-MVD were
significantly increased in Warthin’s tumor compared with pleomorphic adenoma.

Conclusion : Overexpression of VEGF has an important role in malignant salivary gland tumors.

KEY WORDS : Salivary gland neoplasms
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AP proteased] FEZ Fh AFMY A2
7122 Fa, RAEH WFARES] T2, BAEE vAB
olFR TAEE due] Fgoln AFEARAY FAL o]
B Ex8ks ARk AR AAREY) Aol <& AAH
o, ABE WIS X081 IR Fol VEGF (vascular
endothelial growth factor) = FA|EAA n]4 dte] &
& F7A7) A, ERUAREL o]} FAE A E
07 AT E AFEAZFYNA M 523 I F 3§
yolt}?, VEGFE 779 gadzAeda g oz o)
oA AR A WYY, FAEL FoA el B3her)
W2 VEGE wo] Zvtdckn RaEn o,
Foke] HAYAE Hrlshs dubEQl W WA 3]
g Aoz Fop vAE YU (microvessel density,

MVD) E &35 o), blood group isoantigen (ABH),
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1990 3¥HH 20049 6€71A] efdMF}o 7 o
= U 84 F 249 deid FHo Bpo] gFsin F
A BZo] 753l 57918 AT R gt dolg
Hl= TG BadFE 494 (18~704) ek F9F
FE 300, SHIFRL 27N PHFRL AF 17
f(56.7%), Warthin % 114(36.7%), 7|1ANEAE 24
(6.7%) Ak, HIFEE AR FUF 81(28.6%), A
T 69(21.4%), AFIHEF 6°1(21.4%), 3%
UE 50(21.4%), ALHELE 191(3.6%), BHA
1(3.6%) itk

28

VEGF 2#9] £74& VEGFe] tist d22dA12 o)g3
xR AT S o1k T BAT Bl F
€ 10% S48 =T wge F seiyc] o) & =

slideell 31743l AMg3oit). Setwo] Eojso] Q= &
O|EE 65T H27]o WA A5k em 100% xylened]
A 1087 23] & Fe e AR EEol=E 100%,
90%, 70%, 30% &l Zt 103, 5%, 5%, 584 A
3he g e A ¥ SHR5E ARSI WA pe
roxidaseE ¢JAlE}7] {819 vlghes} 30% iElsagr)
4:19) H&Z 491 fdo) 1587 X8 Tris—buffe-
red saline(°]3} TBS, pH7.0) 2.2 33] Aj8I8ith 344
382 $31ed pHB.0 citric acid €8¢ 737 microwave
A 1568 Hx 7Hasialth 308 Ak AolA wx]sle]
A3 & TBSel 33 A& 33ich Blocking @ (ABC kit,
Vector Laboraories, Burlingame, CA) & %3} 37C
ol 30 ¥H-SAIZl & TBS &9 33] AAsiich
VEGFel tiét dZ& d4(Santa Cruz Biotechnology,

CA, USA)E &elol=o) TEa}1 4Tl ¥ whg-A)21
T TBSo A1, o)z FAE =xsto] 37CAA 30
& AT F AR AESI%C) ABC (Avidin—biotin com-
plex, Vectastain, CO, USA) & S=¥3}x 37 CellA 302
Hkg-A)71 3 3,3’ ~diaminobenzidine tetrahydrochloride
(DAB) 2 2% & universal mountS ©o]-§3to] #<l3}
p=g

DAEAUEE GPUIH T AEge] ERHoT &
A= CD340l gt 3AE o]gsilon], dA) 4 3
AAEHRE SH37] HAste] Ki67el wigh AE 2o o]
gt o|lFHGZASIEE AR &Etol=e A
A= VEGFS} 22 s or As &, Ki67el sk &
2 34 (NeoMarker, CA, USA) & E¥319] 37TCIA 2
AlZE B BEEAIZ] & TBSO A&t o, o)zt daE
T3] HEEAIZ T ARE ASISITE ABC (Avidin—biotin
complex, Vectastain, CO, USA) & =33} 37CellA 30
25 M3-A170 & 5—bromo—4—chloro—3—indoxyl phos-
phate and nitro blue tetrazolium chloride (BCIP/NBT,
DAKO, USA) E 24390t} Kif7ol tist galo] gt &
glo] =% TBSell A3 § thA] CD34°l thst 92E &
A (NeoMarker, CA, USA) & =X&}31 37Col 2417Hs
t HEEAIZL 3 TBSell AlXeglern], ojx gl S¥s}o]
HESAZL F AR AFEGY. tA] ABCE X8t 3~
Amino—9—Ethylcarbazole (AEC) 2 213t & yniversal
mountE of-§3to] Y3t

2) VEGF 23 9 OjqgiaLEo] X7

SUS 299 & SEl=E dnfEdb-dealos o
A3 Fofo] Qe TS fEfol=el BAIG & & VEGF
g 9 & CD349} Ki67 FAE o] &3l WZzZ 518
07 AR SPfoltE HAX FTUo| YE YU FES
B3I

VEGFY] 23& &R (X 100) 2 #asimA o] 2+
ol Qi HEE skl 400812 Aokl BEE}
3 AEH FEEe] HEdo] Ao A HeE
o gslglon g Aol FUAE T ST
o] H&-E NE-ET BAIEIL VEGF 2dge] 10%7%
A ALE SAolEl &%, 10% °1d%l H9-5 VEGF ¢
Aoz eIt S VEGE 2d Axd wet 10%0)
2 40%19H A9 14, 40%014 70%7Q) AS 2+,
70%0)74Q 7% 3+2 247 BF310Fig. 1).

HF A AU (average MVD) & 2008] Alofof ] F
292 39 Aoks Zek CD340l g8 I Yo AE£9
Axzute] FaMow ANy dpe NEE FAR F 1
PO R 3 A EHA T (neo MVD) = CD34

— 184 —



Fig. 1. Immunohistochemical staining of VEGF in salivary gland tumor. A : positive staining of VEGF in Warthin’s tumor (< 400). B :

. e
E & o ‘««*

negative staining of VEGF in pleomorphic adenoma(<400). C : positive staining of VEGF in carcinoma ex pleomorphic ade-

noma( X 400).

thelial cells were stained brown with CD34 in adenocarcinoma (< 200). B : Newly proliferating microvessels were stained with

CD34 and Kié7 in cytoplasm and nucleus of vascular endothelial cellssimultaneously in mucoepidermoid carcinoma (X 400).
Arrow shows positive staining of Ki67.

Z A4 AL F Kie7o) 28 slo) &
WAooz JAEE dA T4 FA Agugdne] Uw
742719 A AE#Re] vt bt B g Fe 3o
vl 400M19] & Alofelld A AAmAdRe] =
98kl (Fig. 2).

3) SN

Av g, A Esds 2 VEGE 2d43
FFe A7], FF] W), Aae] A Pearson corre-
lation © 2 SPSS version 10.005 o]-g3}o} zH B39
oo BATA {5 p<0.052.F 33t

4 0

1. VEGF 2™

FAFEE 309) F 1141(36.7%) ©|4 VEGF SA4J0)19T,
1941(63.3%) 14 VEGF ¥do)3ich VEGF %< ok
ZoF 199 = 1+7} 49(13.3%), 2+7} 74(23.3%), 3+
7} 84l1(26.7%) k. 2MdFF 274 B5 VEGF <o)
ot} Mg Eer 274 = 147} 59(18.5%), 2+7} 69
(22.2%), 3+7} 1691(59.3%) ek FdFoka) opgsako
A¢] VEGF 3&g vlwA| oMIgatelr] EAHE {2

Table 1. VEGF expression in benign and malignant salivary
gland tumors

VEGF expression
Negative 1+ 2+

Total

Benign 1NB67%) 4(133%) 7(23.3%) 8(267%) 30
Malignant 0 5(18.5%) 6(222%) 16(59.3%) 27
VEGF : vascular endothelial growth factor, p<0.001

Table 2. VEGF expression in Warthin’s tumor and pleomorphic

adenoma
VEGF Expression
Total
Negative T+ 2+
Warthin's 1091%) 20182%) 2(182%) 6(545%) 11
tfumor
Pleomorphic  9(52.9%) 2(11.8%) 4(23.5%) 2(11.8%) 17
adenomad
p=0.002

3Al 71 tH(p<0.001) (Table 1).

FFF F AT 17914 VEGE £7d¢] 9|, 1+7}
26]|, 247} 40|, 347} 290150, Warthin F%F 1104
L VEGF &40) 14, 1+7} 24, 2+7} 24, 3+7} 6=
Warthin £kl 4 c}gAE3 n|wsle] 79402 VEGF
o] F7HETHp=0.022) (Table 2).

2. BAoNguEE
kX Zokl olXjEalol| M Hyn| NEB UL} 22} 37,67+
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Table 3. Average MVD in benign and malignant salivary gland

Table 8. Average MVD according fo the expression of VEGF

tumors in benign and malignant salivary gland tumors

Average MVD VEGF expression (n) Average-MVD
Benign tumor 37.67+£2473 Negative(11) 22 +11.34
Malignant tumor 29.41+18.55 1+(9) 30.70+15.84
MVD : microvessel density, p=0.157 2+(13) 31.31+22.02
) » . 3+(24) 41.33+25.81

Table 4. géirr?ogrﬁcMVD in Warthin’s tumor and pleomorphic Total(57) 33,50+ 22.060

p=0.094

Average-MVD
61.09+21.59
23.82+14.79

Warthin’s tumor

Pleomorphic adenoma
©<0.001

Table 5. Average MVD in malignant salivary gland fumors
Average-MVD

Mucoepidermoid carcinoma 28 =+ 523
Adenocarcinoma 49.33+£25.77
Adenoid cystic carcinoma 2150+ 7.55
Ca ex pleomorphic adenoma 19.6 +19.78
Acinic cell carcinoma 12
Squamous cell carcinoma 35

p=0.012

Table 6. Neo-MVD in benign and malignant salivary gland tu-

mors

Neo-MVD
Benign 1.10+1.788
Malignant 0.61£1.257
pP=0.293

Table 7. Neo-MVD in Warthin’s tumor and pleomorphic ade-

noma

Neo-MVD
Warthin’s fumor 2.64+2.203
Pleomorphic adenoma 0.18+0.39

p=0.004

2473, 29.41+18.550% FAHOE {23t 2ol AU
tH(p=0.157) (Table 3).

P T FANERUEE TN 23.82+
14.79, Warthin A 61.09+21.592 2 Warthin %
oM AR oE FolehA BuMERUTs} S7HE9
H(p<0.001) (Table 4).

IFSFTAN BAUAERLTE AL YPYFE
28.00£5.23, AFoA 49.33+25.77, AFdALE
21.501 755 HTolAM BASH T FostA d&
57t S7F Atk p=0.012) (Table 5).

3. YOy ERRE

FFE MIFSNA A AERL L 42 1,10+
1.788, 0.61+1.257% FAEA R {F2J3tA] EUdrHp=
0.293) (Table 6).

w2 o rlo

Table 9. Neo-MVD according fo the expression of VEGF in be-
nign and malignant salivary gland fumors

VEGF expression (n) Neo-MvD
Negative (11) 0.36+0.505
1+(9) 0.22+1.441
2+(13) 1.23+2.088
3+24) 1.21+1.744
Total (67) 0.84+1.565
pP=0.229

FIFF T AFAE L= tRIAFeA 018+
0.39, Warthin Z%IA 2.64+2.2032.2 Warthin Z%]
A fFsHA F7HEReHp=0.004) (Table 7).
oMJFF FolA AgEAE T e FARIFUFNA
811.436, AYFANA 1.17£1.602, AkddeFolA
331051622 7} ¢E7to) Aol ATHP=0.618).

4, VEGFEDID} BROMEME T

VEGF &4%) 1199} VEGF 94 469 (1+ 9, 2+
139, 3+ 244) F oAU EE 247t 22+11.34,
30.70+15.84, 31.31+22.02, 41.33+25.81% VEGF &
o) Sl wet FHuAgRUEs) Sk s B
ot A 29 §Isirh(p=0.094) (Table 8).

5. VEGF&8I Aoy Eaar

VEGF 24191 1149} VEGF ¥4 46 (1+ 9, 2+ 13
o, 3+ 249 F AguAEALEE= 2+ 0.36+0.505,
0.22+1.441, 1.23+2.088, 1.21 +1.744% VEGF 2%
Al ARE AR AU T} Egovt EAskE o7 {os5kA] ¢
S (p=0.229) (Table 9).

6. BN2A #H

SPAEAE 2762 o R 20023 AJCCH &8 TNM
stage® A78IAc)

Bl AE] BY)E WrolRE E 279 F 177} 2¢],
2717} 944, 3717} 544, 4717} 1144 gigled & A=
o] HMoj7k AW A= it W7ol WE VEGF 2dg
< BAgAHo R FoakA] dgtthp=0.623).

7)o w2 FFEudAdss 177} 24+5.65, 27|17}
20+13.53, 37]& 45.4+32.19, 47]7} 23.45+t12.572

©
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A& Aol gisithHp=0.169). e s 29k A o] dgabgel s dof
grlof tZ AVAERLTE 17)04e 0, 271 044+ W), WA 287 7)1A%0] protease 5ol &5 #3l 5

0.72, 3717k 1.2+1.78, 471= 0641508 A ¢ 3 o2 E8 WA ZE0] dadtos widvrt dAds

oJgo] AsitHp=0.667). & A, o] oAz Eo] HolAHA, AAdH At
T ¥7]°] tisle] VEGF 23is) FavAgads 2 A & 3493ka 7AW o] daslel A&spar KA A=

AU A AL RS vlwdldieh A 279 F 1717 290, 271 7} wkEolA &E EAETTe] A At $% d9

7F 1094, 3712k 59, 4717} 10 $lom VEGE 2@43e= 52 43342 337 nugs b io) ofsto] B

A FreAe] slsithp=0.589). ok A ST AFE 5 Qo] fxA Holo] BErh E
T W7ol W2 Fu AP AUCE 177} 241565, 2 F 9P,

717} 28.4+12.90, 37 45.4+32.19, 4717} 235+1325 1971 Folkman 50| Fke] A4 A48 BYg0)
2 M= FE0) Itk p=0.177). WA ABATHe Ae AHOE FAT ol AgEH
T 7)o g AR TE 17948 0, 271 A4S SAE, dhigas, g2+, A °°W+ 2 A2
0.4+0.69, 3717} 1.24£1.78, 471& 0.7+£1.562 SASH 714 SolA ®nlee AAFAIS S8k A o
Fo0] Atk (p=0.631). Aldhz Akl 3l Mz d8& %Xlé}:ﬂ o™ FgellA
7. Aol By 91 T2 AP AP e T A AAA<)

oMJFF 274 T Adet A5 13019tk VEGF 2 Ael ]_4 o Agdria deiA sl
o) TAE B 147} 0o, 247} 300, 347} 10012 VEGF AT FAAAZ 4 2L vascular endothelial
Hlo] Z7}HE Ago] Lol A% nelol} £ growth factor(VEGE), transforming growt.h factor— a,
84 9992 9195Hp=0.56). B(TGF—a, ), angiogenin, tumor necrosis factor— «
(TNF- @), fibroblast growth factor (FGF), platelet de-

T

1

v AEHUes vwaad et H9= 35.23¢ 1 endothelial cell growth £ (PD—ECGE). ol
94.96, AUFEIA] Ok H9te 0448930 7 A 84 8o rived endothelal cell gro actor , placen-

e QATHP=0.11). tal growth factor, hepatocyte growth factor, interleukin—

O _ - ) O] e _
AAARRL RS A B3 0925170, A 0 SN, SRS trombospondin- L(TSP
) ke A9 0.3610.630% EASH olde ¢ol 1), angiostatin, glioma derived angiogenesis inhibitory

factor 5] QTHY, o] FeA VEGFE 34~46kD2] 3t

THp=0.257) - o e
wo g AThTAEe] AEHoR g5 B 2871
4 = o oba Rt AhEo] VEGRS) Mg $7kA7
= thn masgovt #ze) Aot Aaad ¥k of
ZFok s o s 5 Al 48 T‘:‘ -
HOe olh, sishdl, e ol Fetepsh o oo et A 104-1..1_54 ~1TGF o
Lo 3| 37 1!
S ER ARIRA ] O 600-1000/) A s Dol growh acr o | gee U]X:Zh” Lfmq '
Al XS] A Fules PR = 5 A=
L 0w ol ARleow Unich Byl Eake 4 = VEGF 9} A& ay oﬂ\u&ﬂo}c:mj]: A, A
o) : 3 S =l k)
A% Zobe] oF 50 AT MAMIEL w3A Gou) B 9] tyrosine receptor A} Aale] 21H oA
_ y e | A ERAE A= e AYERYGJAE 2
sHoz Badstn vk gty ek shack o
= I g3k Ao, B4, vNE#] FHES S7HAY|L 1)
AIEE BH Y T Foe d3dFol 656~80%% 7t
- . AERY TaEsk F7sE BgRRe) F4 202
% B35, Warthin $9%0] 10~18%% )55, oMy & . o sorm -
. - . Z5o] AlEe] 712 g WsAA ABRV S SolsiA &
JolNE WATIPNEo) 25-50%% 7 g, epd L0
He¥gol 5 w2 wor of 9| o}y RS MU A o . ) ) 4
= [s) }_ =], [e] o
PAERE, vIRAELE, BAAZWE S0l Ak o4 _V]EGF S | oﬂ? ; ! j:l— J:;Q] ﬁ%j .
FARteA 9] Agte] that o] AT .E
blge Ehtel ol wel Tk olsholE 15-32% 1o e nisma
S 40-50%, ek BRIE 70-00% AE 0 Co o M\mw VEGF 2@7457h ) ¥
= o LAY - ~ A
o\t v DT b uess A veb, Kilicarslan §17 @A £
‘ FokEo] AL 7HAL ) o] ulglm
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o)
ap=r] P4zl B o= ob el o] W& gl Aol Aot o Bl Hasta.

o= 0% LA Atk AABAYRE HA U
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gsto] GFelA ] AFE BRI AEE FrRgi) vAE
FUEE AA A48 SFolA °‘%‘-«1 4%, Ao], AL 4
s} Aol & Aoz deA ), Wakui e A
HAYN FHo)7 | Aol Hguadauest A

ol7} Sl ARG gu|QlAl =3e-& Hudl 1 Bosari
TV frketol FRage Axst 9AH0l gk ¢
T S} drfn E_Lo}‘iiiml 2] FideME &
=71 T3t 59Ed W

2 Aol Bt FgelA VEGE wd 2 vjxgs
Ase] sl TSRO oIS ] ¥71sh Al
WAE Al BT el Fofol ] VEGE
& FFgel w8 PYFYeIN BARH = folaA
7FE ek =3 Fgol o] VEGF 2aA =9 efAet
o] 7] 9 T ¥Wr)e Fad0] glglon Aptoioln
ABAE ek Pammer 5198 o 9 obyg el
oA VEGF7} 2= o 7 T8AK)S u|gleE A
ol HolR| olgka A4k efb Az Ful| Eldujold] VEGF
7t BT 53] W BRIAIde] Qe A4 A4 el
ARt VEGF @ &¢] S7150] VEGF7} 4444 59
o= Fesithn Fg3sick Lim §79 delie
AR GAFNN 2ATH FHol 255 VEGF 88
o] ol VEGF 2d o] Eobd4s v 32449 o
BPEE o] AFARE TFssika T Li 5

AF I YUFoA VEGF Hdo) S71E55 F49 H
o} 719 FEAo] oyt FaAdol dFHe|, FX
A o] T BHo] gtk ¥

2 A7elN mAgRdEst 0“*5—“011*1 Fo8A 7t
SHA= ¢kgkar 7], AR Bdo] Atk =3 T3
TAEALYEE SA5P| Hrks AlR0] F2l3te] A==
A A RS FHsHe ol o ngitty AlgEe] &
CD34%A¢} 3 Ki67TZAE o]-&3te] olFHA 22 3lsh]
S5 ARuAERLEE S AnAERIE o
Al oM FEANA AuIQA FVHA] ¢kgkor A <jn
7} A9tk Doi 519 AN E | okekEnt Hg A EPFA
AEFF dddddEel visl riAgSI T} oo By
£ 3tk Yu 579 @l dapd AardAuEols VEGR
F-go] F71EFE nAdRLETT F-J8H Sk
TAEBHLEE AFAREA SJuj7t Qla AFZo] % *3
E&3h FR40) YTk B A7AT oM VEGRS Hv)
AEHLE L A AEPU =] BAE BE VEGF 24
g0l kel wet mAgREET} S7HEE Pe B
ou FAA 949 Al

B Aelx 55 5kgt A7 Warthin $U%ol4 VEGF
2 Y vAEAUET 4RO FUs Aot} HF
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0 rlo
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ZFoF 2 %’5‘] Warthin ko] #3t VEGF 2dgof gt
A= WA ggkoL) 3 AFelA At et 22T Hlw

RS o) VEGFE X3 o8] A=< F7Heol

Warthin %4 ¢EA 02 nAdAAE7} Z716197]
o] o] A|9l3le] odFkT FAF R nAEH
A s B oMIgalA uNERd T} Skshe 73
¥ Holy BAH o7 {3+ ¥UTHp=0.309).
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