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IMMUNOHISTOCHEMICAL STUDY OF THE VASCULAR ENDOTHELIAL
GROWTH FACTOR (VEGF) EXPRESSION IN GENISTEIN TREATED
HAMSTER BUCCAL POUCH ORAL CARCINOMA MODEL

Hoon Myoung, Young-Yun Kim, Sang-Mook Choi*, Chong-Pyoung Chung*, Myung-Jin Kim
Department of Oral and Maxillofacial Surgery, Department of Periodontology*
College of Dentistry, Seoul National University

Genistein that is a component of soy has been reported to have a protective effect on the carcinogenesis of various tumors and to
inhibit the growth of a wide variety of tumor cell in vitro. Angiogenesis is an essential process for the carcinogenesis, growth, invasion

and metastasis of cancer and genistein has been suggested to act as natural anti-angiogenic agent.

The purpose of this study was to evaluate the effects of genistein on the vascular endothelial growth factor (VEGF) expression in
hamster buccal pouch oral carcinogenesis model induced by 9, 10-dimethyl 1,2-benzanthracene (DMBA). Experimental group that were
supplied with 0.1mg/day genistein were sacrificed by time schedules and routinely processed for immunohistochemical examination of

VEGF.

In genistein treated group, carcinogenesis was retarded with respect to the acanthosis, hyperkeratosis, and epithelial dysplasia.
Immunohistochemical study showed that the VEGF protein of genistein group was less expressed than that of the control group.
(p<0.05) Thus, it is postulated that genistein has chemopreventive effect on the oral carcinogenesis, and this chemopreventive effect, at

least partly, is originated from the anti-angiogenic effect of genistein
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A% 100gm W el o] A5 4Fol M 65 Ato]e] FAHE =3
AR AHFEA AEE F 0 Y Al AL
DMBA(Sigma Chemical Co., St. Luise, USA)E 0.5% -5 = 2 mineral
oil(Sigma Chemical Co., St. Luise, USA)ol] &3] A|7] & &= &3¢
Aetel 157o) 33 W OE EXGUT AP (n=24)2
DMBAZE =X &}'H A genistein (Sigma, USA) 20mg-S- 100% of] gk

10mlef] =91 § FRFE 34 ste] Imlg W 913 F3l A+
EEAAT 2w genisteing 314 G2 FLY o
TUT WU AT BEART
S=2| 3|4 5! Hslsy o0y
AR AF 25 F 45 VA 02 165744 R4S 2 6vlel 4 8
AN e AET F 54 1% 74 228 o X
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VEGF oz 8ke} ¢4 & fls) v < xyleneo 2 ofe}
et 7 dA Y G2 AA FFAZTh FTRTE 33 Al A
T A2 10mM sodium citrate buffer £ool] = Ale) of A
microwave Z 554 23] A 25}tk W ¢l peroxidased] &4
AAAN717] f18te] 3% At ag SH O 5EIF A &
Z 749} phosphate buffered saline(PBS) = A 2] 3} it} o] & 30%&
7F blockingsted ®]5e]# 196 A<= WA|Sh F, VEGF 43 &
814 (A-20, Santa Cruz Biotechnology, CA, USA)S- 1:400 ©. & 3] 4]
stod A28, 4Cel| A wHA] ¥ A 7 T} Streptavidin-biotin-
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Table 1. Progression of DMBA induced carcinoma

2L0jA{2] Vascular Endothelial Growth Factor (VEGF) 2481 Hi.

st0] Cit otz

Control group

Experimental group

4w 8w 12w 16w 4w 8w 12w 16w

Hyperkeratosis + ++ +++ +++ + ++ ++ +++
Acanthosis + + +H+ +H+ + + ++ ot
Mitotic figures - + +H+ +++ - - + 4
Nuclear pleomorphism - + ++ +H+ - - + 4t

w: week, -: negative, +: trace, +: mild, ++: moderate, +++: marked

Table 2. Correlations of VEGF expression in each group

Group week Number of VEGF-rich tumor(%)
4w 4/6 (66.7%)
Control group 8w 3/6 (50.0%)
(N=24) 12w 4/6 (66.7%)
16w 4/6 (66.7%)
4w 2/6 (33.3%)
Genistein treated 8w 1/6 (16.7%)
group (N=24) 12w 1/6 (16.7%)
16w 1/6 (16.7%)
2 4, 12, 1650l A 66.7%, 8FLoll A 50%2] AN FE&
oo WA EE Kl vk, Ao A 4ol A 33.3%¢]
M FEr FEPEE HAT 8 12, 1657l E 16.7%9 A
T FEE ol HEEE BT (Table 2). A3 oA <)
VEGFe] W& 2 A 4 22 fro)4 YA ZH4Frh (p<0.05).

HE Qo Genisteine 2

isoflavonee] d=o1w thekst FAS 713l
FEA ol g NEEFE= F2 3)418)2HE (antioxidation) 2
srA=22 tyrosine kinase24] Aol oat Ao 7 A 9t

5
), £-3] genisteino] £-¢]4 © 2 tyrosine kinased] & 3+& A 3}

@
=
8

T Ao Wa7l o] Al E el A ZHg A7) AE A
gl glojA 93 98 gisl tyrosine kinaseo] Aol ¢
3 3ot 71 A o] S kA AAH L Y=Y o= tyrosine kinase
o hA 29 AT Sl FEAl Aol AE A3 F3tel
A o]7] WFoltped, sk ohukAlol] QlojA] A Abde)
Aol 23 98-S sl Ao 7 WolEex] 1 9=, genistein
S SFAEG HG A x| 93t FA 2kho) AEE AL
= 913 agonistel] <J3] ftE A Aro] S AHFoR
A T Y3 AFL &4 daE FEATE 2UE 9
AT FE A AoR G A AT, & Ao A= genisteine]
TG EA G o] H2sT, A XS, AT ol FAF FAA

WS AQAIIE BPS HYOr B2E Fide] DMBA
wer Belo] BE B Q7oA ofn] BIH vhs) o] £ 4
Aol wekahol A Kol 2A 8 £ 7129 A7) fA)
Ak 2 2719 1A% 0 F 59 GZAAS AR 43 o134
o) 2584 542 nolH olo] o] AL ZHel o] 43
ekl 274€ Mol 513 DMBA £ 16% ¥ ol A 8=
SF7re] Aol 7t LOnt 73] Z40] Gl AP ERE) Y
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TGF-8, IL-8, TNF PD-ECGF 1?437_

TollA t}E VEGF (vas-
. £3] VEGF + in vivo}

o
oA FE e AP T ﬁ—g— AR T 4 A glom A2
o Fhf A £ —Ec 253907 (mitogen) 24 F-F2] D4
PSR 2HATT BIHT Y. of 2] Aol A

VEGFe] 0] %] ?ﬁﬂrﬂMxﬂ o #4d FrrtRYEHoH g3
E3% (vascular permeability) 2 =7kA)7) 2, SFN A 2o &
3} ol R AES FUAA TR A4S A= &
25 al= A0 2 Yehgtl, VEGF7L B wR] & 7% ujA)
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T fosA ARG ol BRHPe A Yol A
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mlde°ﬂ /]b—} q_ﬂol-,] ;q = 7]. 6]:‘0‘ ;(—] ak;(—] o] ]E Hl oﬂ ual-EI
T AEAE Hrstd = thalidomide= 3 9F9] vascular
endothelial growth factor (VEGF)Z A&ty A d A4S A
3l A AT e et T4 A4S AAsHA Zote] &
A4 AZ&FH oA FAE BASS BAg v oo, &
g A E A5 28-S Bty ste] & thalidomides) 7o) <1

Aol LA RG] B Al GG 1EA 0] ATty @
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2. VEGFS] 9l & v 2:22) 5ol 4ol A S5 ol 4pe] w7
£ 19l W AT E Aol sl FEEe BaY
& Aoz oA

=5 Ho] 37X 9] VEGR o] FA4
A7

=) O O 2~
Ay I e e g =

)
o|4o] AFE E¥3) B W genisteine L7 HE A EGE 0]
FHY S AN aHE EAN, VEGF & A &2 0
Z JA s EFHE Ko genisteine] AP A3 AL B
3} e HAom &% old th 54l
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Fig. 1. Photomicrography in H&E staining
a. Photomicrography of control group 4 weeks (x 100, H&E)
b. Experimental group 4 weeks(x 100, H&E)
¢. Photomicrography of control group 8 weeks (< 100, H&E)
d. Experimental group 8 weeks (x 100, H&E), The acanthosis in the experimental group is weaker than that of the control group
e. Photomicrography of control group 12 weeks (x 100, H&E), note the mitotic figures and basal hyperplasia
f. Experimental group 12 weeks (X 100, H&E), mild epithelial dysplasia is shown
g. Photomicrography of control group 16 weeks (x 200, H&E), note the invasion to the connective tissue
h. Experimental group 16 weeks (x 200, H&E)

Fig. 2. Immunohistochemical expression of VEGF
a. Brown stained cytoplasms of cells were shown markedly in the 8week control group (X 200)
b. VEGF expression in the 8 week genistein-treated group (< 200) note the brown stained cytoplasms in were shown rarely or sparse-

ly.
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