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Abstract

CORRELATION BETWEEN VASCULAR ENDOTHELIAL GROWTH FACTOR EXPRESSION
AND MALIGNANCY GRADING IN BIOPSY SPECIMENS OF TONGUE CANCERS

June-Ho Byun, Bong-Wook Park, In-Kyo Chung*, Jong-Ryoul Kim*,
Uk-Kyu Kim*, Bong-Soo Park**, Gyoo-Cheon Kim**
Department of Dentistry, College of Medicine, Gyeongsang National University
*Department of Oral and Maxillofacial Surgery, College of Dentistry, Pusan National University
**Department of Oral Anatomy, College of Dentistry, Pusan National University

Angiogenesis is important for the growth and metastasis of solid tumors. Some growth factors, inflamma-
tory cytokines, and angiogenin are known to promote tumor angiogenesis. Among them, Vascular endothe-
lial growth factor (VEGF) is the most intriguing factor in regard to tumor angiogenesis. Inhibition of VEGF
activity by neutralizing antibodies or by the introduction of dominant negative VEGF receptors into
endothelial cells of tumor-associated blood vessels resulted in the inhibition of tumor growth and in tumor
regression, indicating that VEGF is a major initiator of tumor angiogenesis. VEGF promotes angiogenesis
through their receptors, Flt-1 and Flk-1/KDR. on vascular endothelial cells. These two receptors were usu-
ally believed to be expressed specifically on vascular endothelial cell. Several reports have now shown that
VEGF is not only significantly associated with microvessel density but also has prognostic value in both
node-negative and node-positive oral squamous cell carcinoma.

For many years several histologic features of the neoplasms are being considered when assessing the
influence of malignancy grading on recurrence and prognosis. Among the characteristics investigated,
degree of keratinization, nuclear pleomorphism, mode of invasion, microscopic depth of invasion, intravas-
cular invasion, lymphocyte infiltration, and number of mitoses have been considered as important prognos-
tic factors. So, this study was conducted to evaluate the correlation of vascular endothelial growth factor
expression with malignancy in paraffin-embedded biopsy specimens from 11 patients with tongue cancers.
Our results showed that high immunoreactivity specimens of VEGEF expression were significantly lower
keratinization degree and more pronounced nuclear pleomorphism than in low immunoreactivity speci-
mens. Thus, VEGF expression could be used as a prognostic marker in tongue cancer.

Key words : Vascular endothelial growth factor (VEGF), Keratinization, Nuclear pleomorphism, Number

of mitoses
[.M B Foh B o] o] Fojx| 1 Qo o & W AYEET}
gslo] 2 Wst gl o] AMdelt) 1 o AEE
ckride tgzoel 2w 9 Arol dold A2 0 FYE AT Aol BAY 5L TP TNM BF
A e st ot At AgEa 9la o o&Edshe At e AR wE2e A NEE

528




= o

F2 AE8A #ZAA (biologic marker)® 37Pia
o S o] 9h T Eo] ou|glE dSARE UEhl=
& TU4EAA (tumor marker) ol ek A7k ]ﬁ:—z1
{]aglq 9om o]x Z 2o Z4sg-& kg 9= Flo
ARSI, il olg 7] & EAlshe d3
A AR o] YA = AR, st T %
2l FxE A o

A BA 47912} (basic fibroblast growth factor), &
2T RAA} (platelet-derived growht factor) 5=
gate] ofe] 7k RIS RIS FEs)
Ao g deA oy o] 5L ket A x5 FEEA
AtZ Ak sl wbH | I A 2R (vascu-
lar endothelial growth factor, VEGF) = JJrlHJM]JOH
Sold oz whgslo] Po] F4 7 o] FE FXN7|= A

o7 7P A dRAARIAFY] shvE °LE“W 1=
1A 2% (solid tumor)ol|A] ©]¢} & FAA YIRS
o] 83 olfrE A2& R0l gl AF Td=2AS
AR E = OJ*S}oq 2 mm’ o] }& e 4 g7 ol
PO A 9] A FellA ‘)rE‘r‘Jr“ 4’2}@"] *3 &3]
gelA de 58"%%

b b

l‘
ofl
oX
o,

Qi

o o

ot

nli.". C
=)

oﬂ,
X,
o

D)

o2
=)
x
<
k)
<
rlr
o
KD
r-%
J
19
oZ“:
Mo
ol
z
g
10 19
[H o © o PN 1o

ol 2l 4

TUolA ofd PR F7F TF Aol

Hol52 o] glvka Euatedt.

A A EA QA family® T4 =] 9loH
Zﬂl?‘ IR IA ZARIAE dHZ] oA 24
A, BRI} (placenta growth factor), EZhis
A Z3ARJAA-B, AW A ZZAAA-C, SAfI|A E
8D 2 A 2 GAA-EL 6784 847t
AF7HA G A 3 gl

AT RRIA-AGLE B2t EHHIAE
A= 46 kDa9l &9+l 7§€§' s oAl B
Wolw A 2ol So]H FAREEZZIAZ F7HA
TEA, RN EZZ LI F84-2 (vascular
endothelial growth factor-2, VEGFR-2 or Flk-1/
KDR) ¢ AW E3AUA F8&A4-1 (vascular
endothelial growth factor-1, VEGFR-1 or Flt-1)o| 24
o] iAol A4, 23t 283 45 T A E

=
[e)
9} Z1e #Ado] glttn %LEW %Jﬂ Homer 2
B
%i

o_>,i e,
| B oo

Hoto] 8 A F=0IM Y Tof FEHHTMZ YT OIA} Lrednio] LA

2 71 oA B,
AwJMMﬂaE

FANE Mg £7 2HEE %"o“ﬂli.oﬂ*i 2%, 9
o4 3 aheE D £ R4S 9 SHE
A3 BRAAAERRAA B JBRRAT Fotel
QT A TR Bl Hete] olme 24ee
A oy ads el YA, 183 BBYRAEER
A BHo] AN E SRS FEF BAAE 0|58

F 9 AE drad,

1. ATAHZ

19989 11€%58 2003970 98744 2HHAE &5
o Aofo ATLe BANE Yo £ ZAUNLE
AN stk 2% ARE 5aAT BE BAES 24
ARG QAT e AZel ggon oW d B
 o)go] WA A7 F9 AEE e HA e gelek

l’

O

TF7rAH A A Z ot thdF Anneroth £
o] &-3lo] QJAHA 7@&7} A8 gle 279 Bé
FEEAA Tl A7
act. ztge. 8 u}oﬂﬂ Ak Fo
zARIom o5 3 A %%g 4003114 L
€ ¥ 1%

Hg S} e 7

2
1%
.
,

B M

:(Ood‘sgﬁ
o
X

ob -y = o nk

Mo > g g
Mr o
ifieA

JSL

O_u
oot
3
(0

N
-

52 ox Kl M Ob ok glo

T} (Table 1)

ZAstee= MW AEZF 2 TS Jepl 3 o] A2
FEWS] Z3AF (keratin pearl) AP =R H71619
3 A Oy FEAE o £, 27] 4 Pl |
o], 7t d-Axd HlE, 283 tgags 3 gy
EAZ Freteon fFAHEE e 7IANES el A
o] ARt = ket

529



CHtetoto & giazi el fets|x]: Vol. 27, No. 6, 2005

Table 1. Malignancy Grading System of Oral Squamous Cell Carcinoma

Morphologic Points
parameter 1 3 4
Degree of Highly keratinized Moderately keratinized Minimal keratinized No keratinization
keratinization ()50% of the cells) (20-50% of the cells) (5-20% of the cells) (0-5% of the cells)
Nuclear Little nuclear poly- Moderately Abundant nuclear Extreme nuclear
plemorphism morphism abundant nuclear polymorphism polymorphism
()75% of mature cells) polymorphism (25-50% mature cells) (0-25% mature cells)
(50-75% mature cells)
NLllmber of . 0-1 4-5 >5
mitoses/HPF
*HPF; high power field.
2) M2 384 ZJAL AT (staining intensity) & &3t 7189t} 0l
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28RS A g B =317 blotting@ $, 1:400
o2 3M% 1230 mouse monoclonal antihuman
VEGF (Santa Cruz, CA, USA)E 4ColA 14417 YA]
16717t Bt A-&3199th. 28]l YA PBSE 1084 33]
AlFe & 221 A9l biotinylated horse anti-mouse
IgG (Vector Lab, CA, USA)E 1: 20022 3|43t A
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complex) €< (A:10 4, B;10 4 in 1 ml PBS, Vector
lab, CA, USA)< A7t &<t A&, 2449E
PBSE 10%4 33] AI¥g %, 0.05 M Tris-HCL buffer
(pH 7.6)¢ll 0.05% DAB (diaminobenzine, Sigma, St.
Louis, USA)¢ 0.01% #atsles &6, <k
10359 A2oA A& AIZ T 1 % tris buffer,
PBS 3 FRFA 47 1088 SANE AHe &
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oz 1 o]F9 4L AAH Permount (Polysciences,
PA, USA)Z B3ttt
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Fig. 1. Representative photomicrograph of moderate Fig. 2. Representative photomicrograph of grade 4 kera-
staining for vascular endothelial growth factor (VEGF) tinization in tumor cells of tongue cancer (H-E stain,
in tumor cells of tongue cancer (immunohistochemical original magnification x 400).

stain, original magnification x 200).
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Fig. 3. Representative photomicrograph of grade 4 Fig. 4. Representative photomicrograph of grade 2 num-

nuclear pleomorphism in tumor cells of tongue cancer ber of mitoses in tumor cells of tongue cancer (H-E
(H-E stain, original magnification X 400). stain, original magnification X 400).

Table 2. Clinicopathologic Features and VEGF Expression in Biopsy Specimens of Tongue Squamous Cell
Carcinomas

Hpztien Age Gender Morphology Keratinization' Nuclea}r . Nur-n.ber *Of . VEGF
number plemorphism mitises intensity
1 46 female endophytic 1 1 2 low
2 45 male exophytic 2 2 2 moderate

3 46 male endophytic 4 3 1 high
4 50 male endophytic 1 1 1 low
5 71 female exophytic 1 1 3 low
6 29 female endophytic 3 2 1 moderate
7 54 female endophytic 3 4 1 high
8 55 male exophytic 2 2 2 moderate
9 44 female endophytic 1 1 1 low
10 43 female endophytic 1 1 1 low
11 46 male endophytic 4 3 1 high

' Keratinization, nuclear pleomorphism, and number of mitoses were graded on a scale of 1 to 4, with 1 representing
the least malignant feature and 4 representing the most malignant feature.
VEGF ; vascular endothelial growth factor.
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Table 3. Correlation of VEGF Expression with Malignancy in Biopsy Specimens

VEGF expression

Features' - p-value
Low Moderate High

Keratinization {0.05
1~2 5 0
3~4 0 1 3

Nuclear pleomorphism {0.05
1~2 5 3 0
3~4 0 0 3

Number of mitoses > 0.05
1~2 3 3
3~4 1 0 0

Data are given as number of specimens.

' According to the 4-point rating scale used, score 1 corresponds to the least and score 4 to the most malignant presen-

tation of each feature.
VEGF ; vascular endothelial growth factor.
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