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ANTI-TUMOR EFFECTS OF VASCULAR ENDOTHELIAL GROWTH FACTOR
INHIBITOR ON ORAL SQUAMOUS CELL CARCINOMA CELL LINES

Se-Jin Han, Jae-Hoon Lee
Dept. of OMFS. College of Dentistry, Dankook University

Tumor angiogenesis is a process leading to formation of blood vessels within tumors and is crucial for maintain-
ing a supply of oxygen and nutrients to support tumor growth and metastasis. Vascular endothelial growth fac-
tor(VEGF) plays a key role in tumor angiogenesis including induction of endothelial cell proliferation, migration,

survival and capillary tube formation.

VEGF binds to two distinct receptors on endothelial cells. VEGFR-2 is considered to be the dominant signaling
receptor for endothelial cell permeability, proliferation, and differentiation.

Bevacizumab(Avastin, Genetech, USA) is a monoclonal antibody against vascular endothelial growth factor. It
is used in the treatment of cancer, where it inhibits tumor growth by blocking the formation of new blood vessels.

The goal of this study is to identify the anti-tumor effect of Bevacizumab(Avastin) for oral squamous cell carci-
noma cell lines. Human squamous cell carcinoma cell line(HN4) was used in this study. We examined the sensi-
tivity of HN4 cell line to Bevacizumab(Avastin) by using in vitro proliferation assays.

The results were as follows.

1. In the result of MTT assay according to concentration of Bevacizumab(Avastin), antiproliferative effect for

oral squamous cell carcinoma cell lines was observed.

2. The growth curve of cell line showed the gradual growth inhibition of oral squamous cell carcinoma cell lines

after exposure of Bevacizumab(Avastin).

w

. In the apoptotic index, groups inoculated Bevacizumab(Avastin) were higher than control groups.

4. In condition of serum starvation, VEGFR-2 did not show any detectable autophosphorylation, whereas the
addition of VEGF activated the receptor. Suppression of phosphorylated VEGFR-2 and phosphorylated MAPK
was observed following treatment with Bevacizumab(Avastin) in a dose-dependent manner.

5. In TEM view, dispersed nuclear membrane, scattered many cytoplasmic vacuoles and localized chromosomal
margination after Bevacizumab(Avastin) treatment were observed.

These findings suggest that Bevacizumab(Avastin) has the potential to inhibit MAPK pathway in proliferation

of oral squamous cell carcinoma cell lines via inhibition of VEGF-dependent tumor growth.
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Bevacizumab(Avastin, Genetech, USA)2 & A3 A o A A
¢l anti-VEGF recombinant hmanized monoclonal antibody
(rhuMAb VEGF)Z 17+¢] W= 2 & Gl(human immu-
noglobulin G1) 7| 252} & A ) & EA A= AsH B A
F-(murin VEGF-bi nd| ng complementary-determining regions)
2 A Fojgith Bevacizumab(Avastin)e ZE 217k &
AWM T QAR == 1 A B (VEGF isoform) 2f
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Bevacizumab(Avastin)< 2004\d w] = FDA(Food and Drug
Administration) 9] &7} &, &) YAFH o2 HolA 9 cal-
orectal carcinoma®] &A1 & AL E 7 glon %3 E A

YRHHIMESZ AL AFF0f 2fpt FLHESIMELS MEFS 8& X 23

B A2 E BHAFT o, F34< 2 non-smal cell lung

cancer(NSCLC), ol Al 7k, dolA daet, dolA

prostatic cancer, o] TE F22 07 XNAH
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Bevacizumab(Avastin)&] A 3 =24 @ 44 gz 28L& &
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1) 7RG A EGE A EF 0

HN4(ATCC, USA) Al 2+ & A& 3929, 10%
FBS(fetal bovine serum)7} 3 7} DMEM (Dulbecco’ s modi-
fied Eagle’ s medium, Gibco, USA) ujl 9k e¥ & 2 77 5% CO,7}
EGE 7] 27 6e] 37°C uf k7] ol Al ek AT

2) kA
gh= 2 97 (Roche, Korea)oll A -4 & & il 9] Al 274 7
1AL oA A Q1 Avasting: AF-8-3F 4 T

) FAREIAEGE A LT FFHH AAMTT

HN4 = kA 3 = 96-well plate(Falcon, NJ, USA)ell Bl ko
200u o) A well&F A L4571 2x 10570 7} 5| 2 & B35} 24
Al 7 Z<F v ksl i th. 1 ¥ Bevacizumab(Avastin)< 10,
20, 40pg/ml 5= 2 Fof 3l v U H & ¥ 7 37°C ol A] 4874 7+
Zot w2 A7tk <A 23 A £E phosphate-buffered
saline(PBS)Z & W A #3132 MTT 50ug/ml 7} Z§H5 uj <F
Ho F7FE A 7k v st Atk wioFel s W2 2ml9
DMSOE ¥ AZolA 537k Agd & 3 A=
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HN4 Z2kA] £ 2x 1057} & 100mm A X8 oF7 A] 370 <]
-3}, Bevacizumab(Avastin)S Z+zt 20, 40ug/ml 2 F o
3 FO=F UFo] 1,2 3,4,5, 6 794 7tz DPBSE Al £
= A& s 7+ wellol] Trypsin-EDTA £ <(0.5% Trypsin-
Yy 5277 & ANEE FA

0.53mM EDTA 4Na)<
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st A4 ettt DMEM vl oY 4n A & 4 &

ol E3tal & 90uE FHo| %74 @1 0.4% Trypsin-blue
49 10 E 33t oﬂ BAlOENEHZ A X545 =4 3]
FAEFE FAT A 5ol

3) FAAFATAMEZLE NEFY A EAE A F
(Apoptatic Index) 7 A}

Bevacizumab(Avastin)S Z+ZF 20ug/ml, 40ug/ml
A ol 72X 7F F_F mE A7) 3L 2X 1070 &) A &
<] ethidium bromide( 2.3 %] Yo 2 Oﬂ&i)é 3t
504 PBSE Yo 2 A dE 3, A F A
& oA vl FaRT O F Sekol = 2R
u) 7 stell A Fzste] A A 2570l o 3t apoptotic cell 2]
Hl &2 AlLtete] A S AelstA g2 thx+ 3 DMSO
Rhe FA7EgE wf ol = M E L H st ERE R
Al 0]'/\1\

4) F7F A3 A £ Al 59 Kinase assay

HN4 £ A X ES 4A] 7t FoF serums} A2 Wi g &
50ng/ml VEGF(Sigma, USA) & 33 105 ZoF v ¢k3t
%, Bevacizumab(Avastin) < 7-}7_} 20pg/ml, 40xg/ml S &
o7 o] 4AIZE Fob i ket vk T § PBS A A
lysis buffer €24 (10mM Tris-HCI, pH 7.5, 1mM MgCl,, 1mM
EGTA, 0.5% CHAPS, 10% glycerol, 5mM mercaptoethanol,
and 0.1mM phenylmethylsulphonyl fluoride) *1 2] & 94 &
2] sle] SDS gel A 719 = A3 g & phospho-VEGFR-2,
phospho-MAPK ol o gt primary antibody(l‘lOOO dilution,
Cell Signaling, USA)Z A ¥F-S A} 71 & ECL detection
kit(Amersham Biosciences, USA)QFL = 01] T =, A3

Aot

5) EaAAEN A B2

70-80% 7 = o] =vkA (preconfluency) AHef ol A B k¥
HN4 A £ 5=0|] Bevacizumab(Avastin) 20xg/ml-& o] 3k &
0.1M cacodylate buffer(pH 7.4)&}2] 2.0% glutaradehydeol] 4'C
o A 1A 7+ A 3, 0.1M cacodylate buffer(pH 7.4)3}
1.0% osmium tetraoxide°ﬂ 4Co A & 74314t} Graded
ethanol o /] &4 3 Epon812(TAAB Lab., Berk)ol| X mj 3
% LKB microtomee] A diamond knifeE o] £ 3}e] ZH-d
S A 2kt Uranyl acetate lead citratez 94 & F 3}
7 218 ] 74 (H-800 TEM, Hitachi, Tokyo, Japan)e] ] 223}
At
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1. TFUHEMIMNEZEUAZE MEZF0| CHSH Bevacizumab
(Avastin)o| =AM S}
DMSOHS 718k wj kallo] &= Al £ v S uf,

Bevacizumab (Avastin) o] 9] Al 24 o4 5L #
4 £ Agon, od A F4 AL oAl B
S7hek vlEstA T Al E o) S E0] 50% HAHE T
¢l 1C50(50% inhibition of cell proliferation)< 20ug/ml ©] $1
tH(Fig. 1).
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