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TARGETING RECEPTOR TYROSINE KINASE ON ENDOTHELIAL CELLS IN
AN ORTHOTOPIC TUMOR MODEL OF ORAL SQUAMOUS CELL CARCINORMA

Young-Wook Park*, So-Hee Kim?
'Department of Oral & Maxillofacial Surgery and *Department of Pharmacology,
College of Dentistry, Kangnungwonju National University

Purpose: We determined the therapeutic effects of blockade of epidermal growth factor (EGF) and vascular endothelial growth factor (VEGF)
receptor tyrosine kinases on the growth of oral squamous cell carcinoma (OSCC) xenografted in athymic nude mice.

Experimental Design: We investigated the in vivo antitumor effects of a tyrosine kinase inhibitor for EGFR and VEGFR-2, AEE788 in a mouth
floor (orthotopic) tumor model. Nude mice with orthotopic tumors were randomized to receive AEE788, paclitaxel, a combination of AEE788 and
paclitaxel, or control. Antitumor mechanisms of AEE788 were determined by immunohistochemical/immunofluorescent and apoptosis assays.

Results: Tumors of mice treated with AEE788 demonstrated down-regulation of phosphorylated EGFR, phosphorylated VEGFR and their down-
stream mediators (PIMAPK and pAkt), decreased proliferative index, decreased microvessel density (MVD). As aresult, growth of the primary tumor

and nodal metastatic potentials were inhibited by AEE788.

Conclusion: These data show that EGFR and VEGFR can be molecular targets for the treatment of OSCC.

Key words: Oral squamous cell carcinoma, Epidermal growth factor receptor, Vascular endothelia growth factor receptor, Noda metastatic potential
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B2 %A 2 5 (targeted molecular therapy)oll A = ¢HA =
ool o 5lo] W H o] ot HHYH E%e] A3 (pro-
gression)ol] IF2Ql &S st AAES AR FH R
gtk & FE AF7HA A 5S4 2 (oncogene) &=
AAsHE Ao 2 A AHo] o] T T, B oA
EANAT 2 83 AR 4453 ek 53] gho] 2
AAstE A A A = BAZAAES YYo= HAdFF
3 B EH $kate] 90% o] Fol A wd =+ BCR-ABL § ¢
A 2ol o 3 o A A 2l imatinib-mesylate (Gleevec®,
Novartis Pharmaceuticals) 7} Al & =A] Wl & o] 2] F o
HEAOE AGR o] F T2 Eho 2 ANFALE o
A Ae 254 2 hg o] o] Fol A,
NVP-AEE788 (AEE788: Novatis Pharma AG, Basel,
Switzerland)< EGFR/ErbB2(HER-2) ¢} VEGFR-2 E}o] 2 41
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AitstE Aol gk JA 5ol e AEA EFAE EGFRS
et Ao, FAN YA ES, e g E
919k, A A, dAah, PG DL HAFALF Al
Eo T2 AA G, w20 o] F e H A Y AH
At oA 35S 235 Bk AEET889] +8 %
HE Ao Au A el A =44 (epiderma growth factor

receptor; EGFR)E= 77042 HAHA A T E £5
A, @A) oA o F otk Aol e Aow
B AT Y AANRRE LA Efo]| 2 Al ¢lANE g A
o] Z+-g-o ¢jsto] &4 st

ek & A A 7 A+ EGFRIVEGFR FA19
A7F 7 A A Ede] T4 HolE A
Aolah= 714 S 4 A 57, EGFRIVEGFR) o] 8+ 241 %
AANE 245 AAN AT S Tt A48t st

A7 77 ARAAAELF 2R AP AEF 4
Zo] B AFo| o] &5}t KB (KCLB No. 10017)9} YD-
10B (KCLB No. 60503) = YD-38 (KCLB No. 60508) A & 3
= A 25 23 (Seoul, Kored) 0. 2 H-E] Eaf YA
o0}, SCCOL @l ste] WA 2 WERIE BF i)
KB Al ZF+ 10% -8l &€ A (fetal bovine abumin, Invitrogen,
Carlshad, CA, U.S.A.), 100 units/ml penicillin (Invitrogen) %
100 mg/ml streptomycin (Invitrogen)e] §+%¥ Dulbecco’ s
modified Eagle medium (DMEM, Invitrogen)S A}-&31%1 2
™ SCCY A X5+ DMEM/F-12 HAM ¥ A (1:1, vlv,
Invitrogen)E A}-£-31 53t YD-10B % YD-38 Al £+ += 10%
e &4, 1x10° M chlorea toxin (Sigma, St. Louis, MO.
U.SA.), 5 mg/ml insulin (Green Cross Corp., Seoul, Korea),
100 units/ml penicillin (Invitrogen) 2 100 mg/ml strepto-
mycin (Invitrogen)©] st-f-¥ DMEM A& Al-&3 oM

cAEFEE ?J_Zoi et B2 A2E2
55% FEE FX5tHA 5% COJ/95% & 7] AEjE 37C ol
A u et l ot

2. Aot

AEET788 (& =} 2F; 440.6)-2 7H-pyrrolo[2,3-d] ¥ & u| ¢ A
Sfd=EA AF FAR ZHE Hole A8 A A =2
2 Norvatis Pharmaceutlcalsi B dAxEHog A Zukgr
= 2 IR 98 AEE788< 90% polyethylene glycol
300+10% 1—methy|-2—pyrrol|d|noneOH o] 6.25mg/mle] &
i=5=1 UPEO} /\}_9_3]_0:1 1;]. E]-ﬁ:;.ﬂ ;q] o] paclitaer(JM‘ '1‘) ]
(F)atr FF oA Al g ol FFE A2 Hol 5o 2

5] A aho] ARE-3F 3
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3. Immunoblot Analysis

7+ X £ solubilization buffer (10 mM Tris-HCI, pH 7.4,
1% (w/v) NP-40, 0.1% (w/v) sodium deoxycholate, 0.1%
(w/v) sodium dodecyl sulfate, O. 15 M NaCl, 1 mM EDTA, 2
10 pg/mL agprotinin)ell lysisA] 71 & 3,000 rpmof] A 5% 71
Al B gl &to] cell debrisE A A o}j’_ A= ol i o} BCA
(Sigma) AJeFo 2 wula Aak 5 20-30 ugo] g A S

7.5% (w/v) SDS-polyacrylamide gel electrophoresisE A A] o]—
At 8% &S nitorocellulose membrane (Pall
Corporation, Ann Arbor, MI, U.S.A.)9l transfer 3} %3 t}. 5%
(wiv) g2 & 59 0.05% (v/iv) Tween-200] 37 ¥ phos-
phate-buffered saline (PBST) & <4 ol membraneg 137 4
Lo A} 2A] 7} blocking3t 3 1x} 34 & polyclonal anti-
human EGFR3} phosphophorylated EGFR (pEGFR; Cell
Signaling Technology, Beverly, MA, U.S.A.)& 5 % bovine
serum abumin (Sigma) 7} &#-¥ PBSTe] 1:1,000L2. 2 3] 4]
sho] 4C ol 4 WAl A3 A 2. ol W) anti-glyceraldehyde-3-
phosphate dehydrogenase (GAPDH, Calbiochem, San Diego,
CA,USA)E Y} x5 v A 2 L3519 vl Horseradish
peroxidase-conjugated¥ 23} 314 (Santa Cruz Biotechnology
Inc., Santa Cruz, CA, U.SA.)E 1:10,0000 2 3] 4] 5}o] A&
o A 1A 7+ A3+A1 71 & enhanced chemiluminescence (ECL,
Amersham Pharmacia Biotech., Buckinghamshire, UK)E A}

2 3}o] EGFR ¢ pEGFR ¢+ 2 w8 w312 #2319 o).
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=
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P2 A2 (0.25% E Y41+0.02% EDTA) & 5x 1057 <]
THAEE 70p 9] Ca't Mg» 7t i 5 A 2 HBSS
(Hanks balanced salt solution)ol] F-f-A1Z th. vl A EH &
F237] ¢35t zolazepam (Zoletil®, France) 1.5 mg/kg}
xylazine hydrochloride (Rumpun®, Bayer Korea, Korea) 3.5
mgkge] EFAL o E o] 2KFA STk 108 A
F,Aml A A 9} 277 o] A 2] FAM G AbE3te] 40wt
o] FE uhp 2] FAA R4, F I RZo| A FARE AT
Askel FF wLAbole 2HFRoE YT F 7PA
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(=100 2 FF3dle] 1P NE2F, 272 &M 8, 32
o AEE788 x| 2+, 18 3 4532 B4 3} AEE788¢] %§

Ao A5APES APtk = 1322 AEET88<]
&) 2+ gavage U S o] &-3k¢] 150) 38] A E 3
SOl BEAA ] Bl B HrE 15 23] =
B FASF AT 22 S A E o] 3d FH-E pacli-
taxel2 1ve] g 130 100 pge A 2] 4 H ol 3] 4 3l
0.2 mg/dose= 5= 23] (4, &) H ol FAFsk o 322
AEE788 50 mg/kgE 1-methyl-2-pyrrolidinone} polyethyl-
eneglycol o] E-3-&-ufj o] = 0.2 mg/dosel & = 9FA| E ]
4 o g R 538 (9,4,3) 4 7R a3, 429
A% 279 37 AL B Ags9oH fxed v
A=

7. 822

ZPAE o0l d F ARERLS FYo) 24D i
W AFEATY, FTE B Foll= 159 23] (€, H2
d)F %] AL /1SS $2 A7 E AW E of
L3t 1 A7 3 @7 cephalad-to-caudad/left-to-right =
24,7158 & e 98 g THOE BEAY
o (47) X (D7) xal6, 7=3.14. AAFE] AF A 1
Fo 23] FA A AN 54, 7158 A A=
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g AAlst] 1 FAE ST F FTES oleRa v
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8. HoAZAsiSoiMg oI5t SR U Al

Rz set g Aol thee) AAFA 50 AHEH S
t}: polyclonal rabbit anti-EGFR, anti-VEGFR-2(FIk1) (Santa
Cruz Biotechnology, Santa Cruz, CA, U.S.A.), anti-pEGFR
(Try1173; Biosource International, Camarillo, CA, U.S.A)),
anti-phospho-VEGFR-2/3 (pVEGFR-2/3; Oncogene, Boston,

MA, U.S.A), anti-HER2/ErbB2, anti-phospho-p44/42 mito-
gen-activated protein kinase (Thr202/Tyr204, pMAPK), anti-
phospho Akt (Ser473, pAkt; Cell Signaling Technology,
Beverly, MA, U.S.A.), mouse anti-proliferating cell nuclear
antigen (PCNA) clone PC-10 (DAKO), 2] 2. rat anti-mouse
CD31-PECAM-1 (Pharmingen, San Diego, CA, U.S.A.). o]z}
8} 4| 2+ peroxidase-conjugated goat anti-rabbit 1gG, peroxi-
dase-conjugated goat anti-rat 1gG (Jackson ImmunoResearch
Laboratories, West Grove. U.S.A.), peroxidase-conjugated rat
anti-mouse 1gG2a (Serotec, Harlan Bioproducts for Science,
Inc., Indianapolis, IN, U.SA.), ZL2] 32 Alexa Fluor 488-conju-
gated goat anti-rabbit 1gG, Alexa Fluor 594-conjugated goat
anti-rabbit IgG (Molecular Probes, Eugene, OR, U.S.A.)7} &
SEom, HAxAstg S 913 T Al DAB (3,3-
diaminobenzine, Research Genetics, Huntsville, U.S.A)o] A}
£ = At
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2
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(1:200), pEGFR (1:100), HER2 (1:50), VEGFR-2 1:200),
PVEGFR-2/3 (1:100), pMAPK (1:100), pAkt (1:200), PCNA
(1:200) CD31 (1:400).

PBSE 337k 3ate] A &k oL bl xpek oS 102 7F &
& 5, w A A ALY B A o
A7 o] 2 GA E 2ol A LA ZFE Rt WhS A A T &

glo] =& PBSE 3%-7F 3314 A4l F Bz £ (50ml
PBSol brijgo} 1S B F pHE 7608 2F)OR
A 25, A kS-S 9o} DABS 2 &8¢l th ojm
AteZ dAn Ao E Gl 7t A AIZF A &8s 108
S 9A REE Itk TRTE 3733 A F B
fH0 7 AA5 T, 3 vlE4A D (Gill' shematoxylin, Sigma,
St. Louis, MO, USA)S 2 th 29 A& 10-20% 7+ A 3 &}
et

EGFR/pEGFR, VEGFR-2/pVEGFR-2/3 ™ & & 34 21 A]
=AM g A2 2HEAHS *E‘%Oﬂ*i l/\] 7+ Alexa
Fluor 488-conjugated 1gG (1:400)¢]] ¥+H-&A171 3 90% glyc-
erol 3 10% PBS &3+ © 2 fluorescent bleaching 3} $3 t}.

10. Terminal Deoxynucleotidyl Transferase-mediated dUTP
Nick End Labeling

ZdA Lo h SFEZEA 2 B S 9] 5te] Termina
Deoxynucleotidyl Transferase-mediated dUTP Nick End
Labeling (TUNEL) 7] E (TdT FragEL DNA Fragmentation
Detection Kit, EMD Bioscience Inc., San Diego, CA, U.SA.)
£ o] g3te] T3} o] YA S AAFAT F 2 YRR
< 4% paraformaldehydec] A 10F ¥4 < PBSZ 5%7+ 2
3] 4=A 8} 4L 0.2% Triton X-1000)] 1557} vl ¢k &} % T}, ThA]
PBSZ 5% 7F 23] =4 & 3 & 9=l (equilibration buffer)
ol A 10 7F v Fativh FF ST A T2 v ol 4l
1 & 9k 3} 44ul nucleotide mix, 12 2 1uL terminal
deoxynucleotidyl transferase7} g+ w29 =oH
of 815 Aetelal 37 ° C, & E ol A 14
ZHAA S 2xSSCol| 1577+ g Lo} w5
o] 7 9] fluorescein-dUTPE A A 31 7] ¢ 3t PBS
3t

11. CD31/TUNEL O|= D4oisimiodMd

SOREREL R E £
7+o] CD3UTUNEL o] H Y3

v se] ¢]0] 4] 9} 7o) CD3L A At

CHAEY A8 Slehe] W AT el ol A

Alexa Fluor 594-conjugated 1gG (1:600)0]] 1A] 7+ WF-&-A] 7] 2L
PBS <A & TUNEL &4 2+ & Al e 3} 3 .
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29k BA| 9] u] 2= Wilcoxon
rank-sum test2 A A ste] A §9 43 0.050]35k00 A 1
zkol & Q1A stk w3 A3 01]*1 A58 SRl
AR HEE, 293 9 Aol & BA o] JEFS vt
317] $l3ke] Fisher' s exact tests o] &3fo] #4519 01
fr ol 0.050] 3kl A Z1 zto] & 1A 8 A T

PCNA 23 3} TUNEL &A1 Zoka) X o] & 2312 9] 5)
Mo+ 1070 ] o]l g T2 A E ste] x100 &
nl7gofell A 22 1 13 FHF] FHA 27 AL A
oro Hojof A S Z 0159 mm? 9 o S 17 H| A A )
of FA WSS MEFG HAA AEZFE AT T O
&5 NEEE FASAT ZF #7k9] Wale Wilcoxon
rank-sum testE A] g &} o 005 o] &} 9] two-tailed P72 9
3 A& Aol 2 1A 3

HAEAEE (mlcrovessel density) & A A 3} 7] $13ked W)
S A EA 2] CD319] ola] A E FE A Fokad
WAN 29 55 Tttt WA x40 dn| Aok A F
o FHFAAN TEFAA NG He] JFHeE Fxd
FHE Qg 3, I 794 100u] o] v &= A= E v}
FATH 7kl 10 E 2 A 24 SetolE Y 17914
M WE7 Eui A AR = F9 & 9 she] 0.159 mm? ¢
ool A} CD31 akAl ol ojalf FHF7F ehxs] dAE &9
FZ2 AR 3 59, o A Wilcoxon rank-sum testS A 3 5} o
7B E Al ST

CD3VUTUNEL o] S Aol Fdntg-& Bl Alze] e
StE Sl A& 2 107] ol A FARESS Bl Al
T Agstdth S x400 d vl 7 okstel A 0.011 mnv
& &5} CD31 %A wk-2-¢] A & 332 TUNEL 494
A g Po] A et NE FE At 7+
] .= Wilcoxon rank-sum test2 A] 3l 3} 3 t}.
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1. 0SCC MZZFO|A EGFRO| wh3in} 2HAI5} AFEY

AE B o] viet A28 E5E A3 459 A
AG G EZG A EFAME FE9 2ol Ao
Fo A EGFRo] 9H& 5] ¢l th. 12} phosphorylated EGFR
o] 7<% SCCOd M= wal 5% ¢gton, KB, YD10B,
YD389] 75 A EF9] AJefol upet wd o] AFEI| % 5
3 HAEHA &% s (Fig. 1).
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2. =o|=oF mUloj|A| AEE788 k|2 &1}

AEE788) AA $EF &2 Hrelr) st 77
ot A EF % EGFRo| whi &5 3 84 85 o] 91 KB A
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A e o] F ol 47 § AEET883}

) 5-65-7 4]0] <]
A zo] A3 aste] 674 o
_% o

T 9= dxzFol paclitaxel X & %57% vl sk
o) 5tA ZAastAth A Z A 55 o] FHE = paclitaxel 3|
B¢ Y FOE Uz vwste fostA AAa
Ak YA AAA Fode] FAE 1A 4274 2+
2.840.3,2.3+0.21.3+0.2, 1.2+0.3 go] 2 ¢} (Fig. 3). =
& THFA NFoZ g2t vaste] FHAE 0%
o] 4 & 65 Al Aol A paclitaxel #] 5o A & 18 %,
AEE788 %] & 0] 4] = 54 %, ~12] 7. AEE788}paclitaxel £
FA 5N M E 57 %] FFF 2] A 7t FEE A
AP FE] A A HA AAg dolgih DA ES A
HEH WA g2 A9 4AF 928 do|ygart 34
Sk 7 A 9] W& 10%% 3L, # M o] ¥
t}. paclitaxel 2] S0l QLo A = 20%9] A3 5= A A
HEZY dojy 47t B Hdo] Has 9A LA
%] ¢kt whH o] AEE788 ] 8 7} OlTO%ZJ gl 9l
oM A F=Z A Holy iyt B HA okth T
2T A7 SAA 942 gl (Table ).

L

PN ol _I.‘\l ol

_/;\_.‘: ‘Q’*@E]X] o}oL

f HEYTAMER} &

S9Z0r BOIA LIHES] 27 E0|=4] OlAHEE 0

3. AEE7880| 27| E}O|2Al OIAME}E A0

AEE7880] 017} F£7}e} o] F o] Aol upeA 2
UM ZNM ESBHE ANTAGA ) v A= FFS H e
71 st s 2 A5 FTE ZAAA
EGFR/PEGFR, HER-2, VEGFR-2/pVEGFR- 2/3 PMAPK, 1
2] 7 pAkte] W& A =2 slorslgltt. I A3 EGFR, HER-
2,183 VEGFR-29] #d A == v 273} 7 X 87 7kl
2}o) 7} 919tk 18 U pEGFR, pVEGFR-2/3, pMAPK, 1]
3 pAkte] WH AT = AEE788 X 27 B A A 1
el o] Zaskl et (Fig. 4).

4. AEE7880| Z=2UM|Z =AIMO|| O|X|= &2

AEE7880] Z A o] ZA A n X &3S 7338
7] 918te] PCNA 9G4 & A e) gk Z2 7} PCNA A Al &2 9] H]
&2 Uz v wsle] AEE788 % 273 AEE7883}
paclitaxel &3 x] 5ol Al -] shA| 743tk (P<0.05;
Table 2, Fig. 5).

5. AEE7880| DML S0l O|X|= &3}

AEE788¢] mjA g AU = 5 ]
3he] CD31 Y41& A& 3 A3 CD31°ﬂ ol 3ke] 4 g o]
AEAEZ e 5 x4 Blsto] AEET88 A 5+
7} AEE7883} paclitaxel o] B3t g oA 9 3A 7+

ul

Table 1. In vivo effect of therapy with AEE788, paclitaxel, or both for OSCC orthotopic tumors growing in the mouth

floor of nude mice.

Incidence of Incidence of Tumor weight (g),

Treatment group ) ) )

cervica metastasis lung metastasis Mean + SD
Control 110 0/10 2.8+0.3
Paclitaxel (100xg/injection, twice weekly) 2/10 0/10 21+03%
AEET788 (50mg/kg, thrice weekly) 0/10 0/10 14+04 1%
Paclitaxel + AEE788 0/10 0/10 1.3+03%
+ P<0.05 as compared with control (Wilcoxon rank-sum test)
Table 2. Quantitative immunohistochemical and TUNEL analyses
Treatment group PCNA (%) MVD? TUNEL (%) CD3L/TUNEL (%)
Control 789+7.7 12.3+4.2 34+23 0
Paclitaxel (100ug/injection, twice weekly) 70.3+89 11.7+38 79+22+% 0
AEET788 (50mg/kg, thrice weekly) 451+10.2 % 24+11¢% 157+4.1¢% 6.1+33%
Paclitaxel + AEE788 40.3+94 % 25+13f% 17.1+34+% 57+4.2%

Ora squamous cell carcinoma cells (KB cell ) were xenografted into the mouth floor of nude mice. Treatments were performed as described in
Materials and Methods. Specimens were processed 6 weeks after xenograft of tumor cells.

Mean + SD labeling index

MV D was determined by measuring the number of completely stained blood/lymphatic vesselsin 10 random 0.159 mm? fields at x 100 magnifi-

cation.
¥ P<0.05 as compared with control (Wilcoxon rank-sum test)
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3} o (P<0.05; Table 2, Fig. 5).
Mzt T LM S

6. AEE7880]| 2|5 Z¢ | OFEZEA|A

AEE7880] F M £ 9| ol ELEA 20 VX = & 3}E
Golstr] 915ted TUNEL A4S Alg et A 55 ol A
LT EA 2 H F A E 9 ] Sl Etu g A

paclitaxel x| 5+, AEE788 X 5.+, 712 32 AEE788} pacli-
twdiﬁﬂe¥ﬂﬂwwh}l%}4 -
CD3UTUNELo] o= 5o} wehal S opauteo g 1
JNotxZEANLHE T4Ad A YA x9 1
&2 233 v wste] AEE788 X 5+ 7 AEE7883}
paclitaxel o] B & X Z ) A § a4 Z=7ta Aot
(P<0.05; Table 2, Fig. 5).

V. 5% % o3

B ATE Fokel A4 5 TR AHNAA TS
MM FF T4 Aol i FF A 7S A
stof om e A3E =ES, AW WS AAE A
S 77 AR AR AL AFE T 5 dE 2
e T GARJMARM M 2 FFe WA= A AT
24 do] o Folnp?. mrehA £ Aol = dZE Ao
Qo) a7 AANAANTLF) d4H 54 4
el Adstr] st Az AP G A AL
2RE $YE AEFE U ARE heae) TRA 7
Flol ol Fol A st 9y T AF FZE Mol A&
£ fredl W 779 5995 < (orthotopic tumor) 2959
°]§-3to] EGFR¥} VEGFRe] th &t £ 42158 345 434
o2 Az

WA & ATE A%el) datel §AA 0w Bt el

E Q7oA kg0 o] Fo]4 &
1,]. @o]‘:o—o] 71——3};] 0}9_ 74 o=

THAESH A S Yepdl = dAF LY 54
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Figure Legends

Fig. 1. Immunoblot analysis of epidermal growth factor receptor (EGFR) and phosphophorylated EGFR protein levels in KB,
SCC9, YD-10B, and YD-38 cells. Anti-glyceraldehyde-3-phosphate dehydrogenase (GAPDH) was used as an internal stan-
dard for normalization of protein loading. Protein extracts prepared from the cells were subjected to Immunoblotting as
described in “Materials and Methods”.

Fig. 2. AEE788 inhibits the growth of OSCC xenografts in nude mice. KB cells (56X 10° were injected into the mouth floor of
nude mice. After the injection of the tumor cell suspension, the mice (n=10) were treated with per oral gavage of AEE788 50
mg/kg thrice weekly, paclitaxel given via intraperitoneal injection at 100#g/injection twice weekly, or both AEE788 and pacli-
taxel. Ponits, mean tumor volume measured twice per week and expressed once per week. Bars, SD

Fig. 3. Representative gross features of the tumors of each group at the time of sacrifice.

At Control

B : Paclitaxel 100xg/injection, twice weekly

C : AEE788 50 mg/kg, thrice weekly

D : Paclitaxel + AEE788

Fig. 4. Immunohistochemical/immunofluorescent analyses for degree of tyrosine kinase phosphorylation of EGFR, VEGFR, and
their downstream mediators. After 6 weeks of treatment with AEE788, paclitaxel, or paclitaxel + AEE788, OSCC orthotopic
tumors were sectioned and immunostained for EGFR, pEGFR, HER-2, VEGFR-2, pVEGFR-2/3, pMAPK and pAkt. Treatment
with AEE788 alone or in combination with paclitaxel, inhibited the phosphorylation of EGFR, VEGFR-2, MAPK, and Akt.
Representative features are shown. Bars : 100 #gm

Fig. 5. Immunohistochemical and TUNEL analyses for degree of cell proliferation, microvessel density, and apoptosis of tumor
and tumor-associated endothelial cells. After 6 weeks of treatment with AEE788, paclitaxel, or paclitaxel + AEE788, OSCC
orthotopic tumors were sectioned and immunostained for PCNA, CD31, and stained with TUNEL. We also do the double
staining with CD31 and TUNEL. Treatment with AEE788 alone or in combination with paclitaxel, induced apoptosis of tumor-
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